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Correlation of Dynamic Contrast Enhanced MRI Imaging Characteristics
with Gene Expression Profiles in Renal Cell Carcinoma. Essmaeel Hussein
Abdel-Dayeml, Stephen Pautler2, Jonathan Walker2, James R. Vasselli2, Michael
V. Knoppl, Richard M. Klausner, W. Mareston Linehan2, and Peter L. Choyke .
'Diagnostic Radiology Department, Warren Grant Magnuson Clinical Center and
2the Urologic Oncology Branch, National Cancer Institute, National Institutes of
Health, Bethesda, Maryland, andYale University School of Medicine, New Haven,
Connecticut.
Introduction: Multiple clinical studies have correlated the degree of tumor vascular-
ity on histopathology to disease progression and patient prognosis. These studies have
important implications for clinical care. Imaging techniques designed to evaluate angio-
genesis will aid in the characterization and staging oftumors, and with the advent ofanti-
angiogenic treatments, will help the clinician choose optimal treatments and evaluate
tumor response. Before this can become a reality, imaging phenotypes must be correlated
with histopathology and gene expression. Dynamic Contrast Enhanced MRI (DCE-MRI)
has been shown to be a useful method for imaging tumor vascularity. For this reason we
have undertaken a pilot study to identify differentially expressed genes between areas of
high and low enhancement on DCE-MRI in human renal cancers.
Methods: Patients with sporadic renal cell cancers scheduled for nephrectomy at the
NIH Clinical Center received pre-operative DCE-MRI to evaluate tumor vascularity.
Areas ofhigh and low contrast enhancement were selected by a staffradiologist forimme-
diate post-surgical tissue procurement. The tumors were bivalved post-operatively and the
areas of the tumor correlating to the areas selected on the DCE-MRI study were collect-
ed. mRNA from the samples was isolated for cDNA microarray analysis and qRT-PCR.
Immunohistochemical staining forVEGF and CD31 was also performed.
Results: Statistical analysis ofpairedenhancing and non-enhancing samples fromthe
same tumorusing aWilcoxon matched pairs signed rank test identified 242 of8579 genes
as most significantly different between the two groups. Due to the sample size, the high-
est tier of significance had a p-value of .0625. Among these genes are VEGFB, a known
angiogenic factor, and HIF la, a gene intimately involved in oxygen sensing and implicat-
ed in Von-Hippel Lindau (VHL) disease, the most common hereditary form ofrenal cell
carcinoma. Also of interest, 11 ribosomal genes were contained in the list of 242 genes
(4.5 percent) as compared to 0.4 percent ribosomal genes on the entire microarray chip,
11.4 times the expected number by chance alone. This higher percentage of ribosomal
proteins along with the presence of several genes involved with glucose metabolism may
indicate a state of increased translational activity and metabolism in the enhancing areas
of the tumor. Immunohistochemical staining forVEGF and CD31 showed no correlation
with contrast enhancement profiles. qRT-PCR analysis showed increased VEGF expres-
sion in the enhancing regions oftumors in four offive cases studied.
Discussion: In summary, DCE-MRI appears to have the most utility as a general
method of monitoring functional tumor vascularity and cellular metabolism rather than a
means of monitoring specific molecular events. The initial results of this pilot study are
promising and merit expansion of the study to include more patients. There will need to
be some modification of the protocol to address some ofthe obstacles inherent in work-
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ing with human tissue. This experimental paradigm is important in bridging the gap
between imaging technology and studies correlating histopathology with prognosis and
identifies potential pitfalls in this process.
Using Murine and Canine Models to Develop an Effective Vaccine for Vis-
ceral Leishmaniasis. Saeed Ahmed and Diane McMahon-Pratt. Department of
Epidemiology and Public Health, Yale University School of Medicine, New Haven,
Connecticut.
Visceral leishmaniasis (VL) is an important emerging parasitic disease. Our lab is
focused on understanding the immunopathogenesis ofVL, with the aim ofapplying such
knowledge to developing an effective vaccine. We have developed an intradermal murine
model, which we used to make a number ofimportant observations. First, progression of
VL is site specific pathology is limited to the spleen and lymph node. Second, arapid rise
in IL-10, a potent inhibitor ofT cell function, occurs after infection. Using IL-10 genetic
knockout mice, we were able to demonstrate that IL-10 does not contribute to the early
establishment and dissemination of the parasite, but is critical in the maintenance of the
parasite and in the chronic phase ofthe infection. Finally, we showed that successful vac-
cination against L. donovani is possible. Vaccination with the D13/p80 antigen induced
substantial protection (29 to 7500-fold over naive controls) againstVL. Supported by this
demonstration ofeffective vaccination against VL, we proposed to test a putative vaccine
for dogs, which could be used to interrupt the domestic cycle of VL. We evaluated the
potential effectiveness ofvaccinating dogs with proteins (D 13 and P8 antigens) that were
protective in murine models ofleishmaniasis. We specifically evaluated how antibody lev-
els, antigen-specific blastogenic response, and cytokine expression correlated with clini-
cal response in seventeen dogs infected with L. chagasi. At the end of the study, we
grouped these dogs into three clinical categories: asymptomatic (3), oligo-symptomatic
(8), and poly-symptomatic (6). We observed that poor clinical outcome correlates with
high production of antibody, but low blastogenic response. The poly- and oligo-sympto-
matic dogs produced high antibody levels to leishmania antigens but had markedly
depressed proliferative responses to ConA and leishmania antigens. Our seven control
dogs had normal blastogenic responses to ConA but produced no antibody and had no
proliferative response to any leishmania antigens. The three asymptomatic dogs produced
low levels of antibody and had significant blastogenic responses to not only ConA and
leishmania lysate, but also the P8 antigen, suggesting that P8 may be a promising candi-
date for future vaccine studies.
Use of SPECT Difference Imaging and Segmentation Technique to Demon-
strate Involvement of Subcortical Structures in Complex Partial Seizures.
Leah Ahoya and Hal Blumenfeld. Departments of Neurology and Neurobiology,
Yale University School of Medicine, New Haven, Connecticut.
The observation of loss ofconsciousness during complex partial seizures reinforces
the view that seizures are not solely cortical events. Time and time again, studies have
shown that the thalamus and the brainstem participate in maintaining normal conscious-
ness. Specifically, prior studies utilizing SPECT difference imaging and cerebral blood
flow have shown that the medial thalamus is preferentially involved in seizures arising
from the temporal lobes, possibly reflecting the strong connections between limbic tem-
poral structures and the medial thalamus. This study helps to reinforce the above conclu-
sion.
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Like prior studies, SPECTictal-interictal difference imaging co-registered with high-
resolution MRI scans were used to localize regions of cerebral blood flow changes in
patients undergoing inpatient monitoring for epilepsy. This study took the above design a
notch higher by performing rigorous and meticulous segmentation ofeach ofthe subcor-
tical regions namely thalamus, subthalamus, midbrain, and pons. Seventeen patients with
medial temporal complex partial seizures were studied.
All the patients demonstrated cerebral blood flow changes in all the subcortical
regions. However the medial thalamus ipsilateral to seizure onset had greater positive sig-
nal changes compared to the contralateral medial thalamus. The other areas of the brain
stem (subthalamus, midbrain, and pons) showed no asymmetry in seizure involvement.
In conclusion, all the areas of the brainstem are involved in temporal lobe complex
seizure activity. The medial thalamus ipsilateral to seizure onset is more involved in
seizure activity. The above findings not only confirm subcortical involvement in seizures
but also are important in explaining the phenomenon of loss of consciousness, which is
believed to be regulated in these structures. A significant clinical importance ofthese find-
ings includes better targeting ofepileptic therapy.
Mid-Trimester Nuchal Thickness and the Prediction of Postnatal Congenital
Heart Defects. Jennie W. Bailey, Minu Rowther, Inanc Mendilcioglu, Sang-Joon
Choi, Utku Oz, Joshua Copel, and Ray 0. Bahado-Singh. Department of Obstet-
rics and Gynecology, Yale University School of Medicine, New Haven, Connecti-
cut.
This study was performed to determine the sensitivity of prenatal ultrasound nuchal
thickness for the detection of congenital heart disease. Nuchal thickness measurements
were obtained in 3003 second-trimester fetuses for which postnatal evaluation ofthe heart
was available. The sensitivity and false-positive rates ofnuchal thickness threshold values
for detecting congenital heart disease were used to calculate the area under the receiver
operating characteristics curve. Stepwise logistic regression analysis was used to deter-
mine the significant predictors ofheart disease among nuchal thickness and epidemiolog-
ic risk factors. Individual risk for congenital heart disease was calculated based on the
background population risk for major congenital heart defects and the likelihood ratios of
the significant risk factors from the logistic regression. There were 95 cases ofconfirmed
congenital heart defects. Nuchal thickness was a statistically significant predictor ofcon-
genital heart disease with an area under the curve of0.58 (p = .01). Nuchal thickness and
prior child with congenital heart disease were significant predictors among the risk fac-
tors for congenital heart disease. Patient-specific risk estimates for congenital heart dis-
ease based on these two markers were calculated and improved the prediction ofcongen-
ital heart defects with an area under the curve of 0.63 (p < .001). In conclusion, second-
trimester nuchal thickness measurements significantly detected congenital heart defects in
chromosomally normal fetuses. We report for the first time a method for estimating indi-
vidual patient risk for congenital heart disease.
Spreading Depression in Febrile Seizures. Ryan Keith Barton, Jie Wu, and
Robert S. Fisher. Department of Neurology, Barrow Neurological Institute,
Phoenix, Arizona. (Sponsored by Anne Williamson, Department of Neurology,
Yale University School of Medicine, New Haven, Connecticut.
Febrile seizures (FS) occur in young children and are thought to predispose to cer-
tain types ofepilepsy. A disorder ofion homeostasis known as spreading depression (SD)
has been proposed to underlie FS. The NMDA type glutamate receptor is believed to be
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involved in both FS and SD. Using the hyperthermic hippocampal slice model ofFS, we
tested two hypotheses: 1) the incidence and features of SD are age-dependent, 2) the
NMDA receptor antagonist, MK-801, alters the incidence and features ofSD. We studied
the CAl region of rat hippocampal slices in control perfusate and with MK-801 present.
SD was induced by heating slices from 34 to 41PC for twenty minutes. SD consisted of
extracellular field depolarizations of at least 10 mV lasting at least 10 seconds with tran-
sient excitation ofthe slice followed by reversible loss ofthe stimulus-evoked field poten-
tial. Sixty-five percent of control slices compared to fifty-eight percent of MK-801-
exposed slices showed SD (p = .76 by Chi-square). Spontaneous SDs were observed at a
mean temperature of 38.8 + 1.81°C, after a latency of 14.3 + 7.18 minutes, with a mean
amplitude of 18.0 + 5.08 mV, and in a sequence of 2.1 + 1.29 events. The rats used var-
ied from 16 days postnatal to over 100 days, but the incidence and features ofhyperther-
mic SD were not age-dependent. MK-801 did not significantly alter the incidence or fea-
tures of hyperthermic SD, and its efficacy did not correlate with age. The results in this
model system of FS suggest that the NMDA receptor may not be involved or may not be
a sufficient target for drugs to treat acute FS.
Histologic Evidence of Ligament Subfailure: a Wrist Ligament Distraction
Model. Jason R. Baynes, Sunjay Berdia, Seth Dodds, Scott W. Wolfe, and
Manohar Panjabi. Department of Orthopaedics and Rehabilitation Medicine, Yale
University School of Medicine, New Haven, Connecticut.
Introduction: One method of treating unstable distal radius fractures is by using an
external fixator. However, distraction across the wrist as a means to achieve reduction
through ligamentotaxis has come under scrutiny recently due to the adverse outcomes
associated with excessive distraction. The purpose of this study is to determine if histo-
logical evidence ofsubmaximalligament failure (subfailure) can be detected using a SEM
in a wrist distraction model.
Methods: Six fresh-frozen cadaveric hand-wrist-forearm specimens were dissected
free of skin, muscles, and tendons and potted with bondo resin. A Howmedica Hoffman
II Compact external fixator was used to distract each wrist 2,4,6,8, or 10 mm. Oneundis-
tracted specimen was used as the control. Following one hour ofdistraction, four extrin-
sic radiocarpal wrist ligaments from each of the specimens were sectioned at their bony
insertions and fixed in a solution composed of 3 percent glutaraldehyde in 0.1 M phos-
phate buffer for two hours. After fixation, each specimen was serially dehydrated and pre-
pared for examination under scanning electron microscopy. Using scanning electron
microscopy (SEM) each ligament's histologic features were assessed fordemonstration of
ligament subfailure.
Results: The SEM micrographs are able to demonstrate the microscopic collagen
make-up of each ligament. From these micrographs, we found that as the amount ofdis-
traction increases, the thinner the collagen fibrils. In addition, we found evidence ofsmall
tears in the collagen fibrils after 4 mm of distraction.
Conclusion: Scanning electron microscopy demonstrated histologic evidence of
extrinsic wrist ligament subfailure with greater than 4 mm of distraction. This subfailure
may be the reason that a significant amount ofadverse clinical outcomes have been asso-
ciated with the ligamentotaxis technique ofreducing distal radius fractures.
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The Scope and Impact of Financial Conflicts of Interest in Biomedical
Research: A Systematic Review. Justin E. Bekelman, Yan Li, and Carr P Gross
(Sponsored by Carr P Gross and Jerome P Kassirer). Department of Internal
Medicine, Yale University School of Medicine, New Haven, Connecticut.
Despite increasing awareness about the potential impact of financial conflicts of
interest onbiomedical research, no comprehensive synthesis ofthebody ofevidence relat-
ing to financial conflicts of interest has been performed. We performed a systematic
review and meta-analysis of original, quantitative studies on the extent, impact, and man-
agement of financial conflicts of interest in biomedical research. Studies were identified
by searching MEDLINE (January 1980 to October 2002), the Web of Science citation
database, references ofarticles, letters, commentaries, editorials, and books, and by con-
tacting experts. All studies containing original, quantitative data were included. A total of
1664 citations were screened, 144 potentially eligible full articles were retrieved, and 37
studies met our inclusion criteria. The main outcomes were the prevalence of specific
types of industry relationships, the relation between industry sponsorship and study out-
come or investigator behavior, and the process for disclosure, review and management of
financial conflicts of interest. Approximately one-quarter of investigators have industry
affiliations, and roughly two-thirds of academic institutions hold equity in start-up com-
panies founded on research performed at the same institutions. Eight articles, which
together evaluated 1140 original studies, assessed the relation between industry sponsor-
ship and outcome in original research. Aggregating the results ofthese articles showed a
statistically significant association between industry sponsorship and pro-industry con-
clusions (pooled Mantel-Haenszel odds ratio, 3.60; 95 percent confidence interval, 2.63-
4.91). Industry sponsorship was also associated with restrictions on publication and data
sharing. The approach to managing financial conflicts varied substantially across acade-
mic institutions and peer-reviewed joumals. We conclude that financial relationships
among industry, scientific investigators, and academic institutions are widespread. Finan-
cial conflicts of interest arising from these ties can influence biomedical research in
important ways.
Improving Access to Medical Interventions: Primary Percutaneous Coro-
nary Intervention for Acute Myocardial Infarction in Connecticut. Scott A.
Berkowitz, Yun Wang, and Martha J. Radford. Section of Cardiology, Department
of Internal Medicine, Yale University, School of Medicine, New Haven, Connecti-
cut.
Rapid access to primary Percutaneous Coronary Intervention (PCI) for ST-segment
elevation acute myocardial infarction (STEMI) is likely to improve outcomes. Since these
services are not evenly distributed geographically, innovative approaches will be required
to ensure that patients receive timely access.
The proportion ofpatients in Connecticut with access to primary PCI (zip code with-
in 20 miles ofPCI hospital) was calculated using four scenarios: (1) patient is taken to the
nearest hospital (current theoretical scenario); (2) patient with STEMI is triaged by ambu-
lance to nearest PCI hospital within 20 miles, rather than to the closest hospital; (3) four
hospitals with diagnostic cardiac catheterization laboratories develop PCI capability; and
(4) two hospitals without invasive cardiovascular services develop both diagnostic
catheterization and PCI capability. Development and maintenance costs for increased
access were estimated. The addition of an ambulance triage program increased timely
access to PCI services from 34.7 percent to 64.6 percent of Connecticut zip codes (38.0
percent to 77.7 percent ofat-risk population). Carefully selecting four catheterization cen-
ters to convert to being PCI-equipped increased timely access to 84.4 percent of Con-
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necticut zip codes (93.4 percent of at-risk population). Constructing two new catheteriza-
tion facilities with angioplasty capability at existing community hospitals increased access
to 99.2 percent of Connecticut zip codes (99.4 percent of at-risk population). Cost per
each life saved is estimated to be $157,000 ($88,000 to $314,000), $176,000 ($96,000 to
$352,000), and $245,000 ($133,000 to $489,000) for Year 1 and $24,000 ($13,000 to
$48,000), $81,000 ($44,000 to $162,000), and $111,000 ($61,000 to $222,000) for each
subsequent year for scenarios 2, 3, and 4, respectively. In Connecticut, changes in ambu-
lance triage and transport practices and expansion of PCI services can increase access to
PCI for AMI. Plans to increase access to primary PCI for AMI should take into account
geographic proximity ofpatients to services.
Measuring Outcomes in Plastic Surgery: Body Image and Quality-of-Life in
Abdominoplasty Patients. Michael Adams Bolton, Thomas Pruzinsky, Thomas
F. Cash, and John A. Persing. Section of Plastic Surgery, Department of Surgery,
Yale University School of Medicine, New Haven, Connecticut.
This study prospectively evaluated 30 consecutive patients undergoing abdomino-
plasty pre- and post-operatively to determine changes in body image and quality of life,
utilizing measures of body image, psychological investment in appearance, and general
psychological functioning. The study's purpose was to determine how each major out-
come category (body image, personal investment in appearance, and general psychologi-
cal functioning) was affected by surgery. The body image measures included: (1) Two
subscales of the Multidimensional Body-Self Relations Questionnaire (MBSRQ); a) the
Appearance Evaluation subscale andb) the BodyAreas Satisfaction Subscale (BASS). (2)
Situational Inventory of Body Image Dysphoria (SIBID). (3) Body Exposure in Sexual
Activities Questionnaire (BESAQ). The three measures ofpsychological investment used
were: (1) Societal Attitudes Toward Appearance Questionnaire, (2) theAppearance Orien-
tation subscale ofthe MBSRQ, and (3) theAppearance Schemas Inventory. Finally, three
standardized and frequently utilized measures of general psychological functioning were
used, including (1) Rosenberg Self-Esteem Scale, (2) Satisfaction With Life Scale, and (3)
Fear Of Negative Evaluation Scale. One-way repeated-measures (pre-test vs. post-test)
analyses ofvariance revealed significant positive post-surgical changes on theAppearance
Evaluation subscale of the MBSRQ (p < .001) at two months post-surgery. Mean scores
for the MBSRQ-BASS subscale improved post-operatively (p < .001). Scores for BESAQ
improved (p < .001) post surgery. These findings indicate significant improvements in
body image outcome, including positive changes in patients' evaluations of their overall
appearance (MBSRQ-Appearance Evaluation), their average body image dissatisfaction
(MBSRQ-BASS), and their experiences of self-consciousness and avoidance of body
exposure during sexual activities (BESAQ). Specific analysis ofthe mid-torso items ofthe
BASS revealed that this was clearly the area ofgreatest dissatisfaction before surgery, and
it was substantially improved post-surgery (means = 1.49 before surgery vs. 3.28 after
surgery, p < 0.001).
Computerized Alerts for Interactions with Uncommon Drugs: The
Tacrolimus-Azole Antifungals Model. Melissa Phyllis Chiang and Michael
Blum. Section of Cardiology, Department of Internal Medicine, Yale University
School of Medicine, New Haven, Connecticut.
The clinical impact of the known interaction between tacrolimus and the azole anti-
fungals was studied as a model to determine the suitability ofalerting clinical staffto the
occurrence of interactions involving medications prescribed by highly specialized
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providers. All admissions where patients received concurrent therapy with tacrolimus and
an azole antifungal and a control group where patients received tacrolimus but no azole
antifungal atYale-New Haven Hospital overa one-year period were identified. Data in the
clinical information system and the patients' medical records were reviewed for occur-
rences of acute renal failure and the associated etiology. Acute renal failure was defined
as a 50 percent increase overthe baseline creatinine value and beyond the reference range.
The study included 344 admissions. Sixteen percent of the study group and 4 percent of
the control group developed acute renal failure from any cause during a hospitalization
within the study period (p < 0.001, odds ratio 4.1, rr = 3.5, 95 percent CI = 1.8-9.4). In
7.4 percent ofthe study group and 2.4 percent ofthe control group, the acute renal failure
was tacrolimus-related (p = 0.05, o.r. = 3.3, 95 percent CI = 1.1-10.0). Despite the limit-
ed use by highly specialized providers, concurrent exposure to tacrolimus and an azole
antifungal increases the risk of acute renal failure in hospitalized patients. This finding
supports the continued use of computerized monitoring and alerting for this interaction.
Further study is warranted to evaluate the efficacy of the alerts in reducing the incidence
of acute renal failure, the impact of targeted education and pharmacists' participation in
administering these medications, and whether these findings are generalizable to other
interactions involving limited-use medications prescribed by highly specializedproviders.
Urinary Survivin and the Detection of RecurrentTransitional Cell Carcinoma
of the Bladder. Justin J. Cohen, Derek A. Hausladen, Marcia A.Wheeler, Christo-
pher J. Cutie, M. Grey Maher, John W. Colberg, and Robert M. Weiss. Section of
Urology, Department of Surgery, Yale University School of Medicine, New Haven,
Connecticut.
We investigated whether urinary survivin, an inhibitor ofapoptosis protein expressed
in many human cancers but few normal adult tissues, could be used as a non- invasive
method ofdetecting recurrence oftransitional cell carcinoma (TCC) ofthe bladder. Urine
samples were collected from 121 patients, 98 with treated TCC in remission and 23 with
recurrent bladder cancer, and analyzed for survivin content using a novel, antibody based
detection system. Mean normalized survivin levels were significantly higher in patients
with recurrent TCC than in patients with TCC in remission [0.54 ng/ml (± 1.17, n = 23)
vs. 0.07 ng/ml (± 0.15, n = 98), p < .001]. Further, patients with invasive recurrent tumors
had significantly higher survivin levels than patients with superficial recurrent tumors
[1.35 ng/ml (+1.86, n = 6) vs. 0.25 ng/ml (± 0.67, n = 17), p = .012] and patients in remis-
sion [1.35 ng/ml (± 1.86, n = 6) vs. 0.07 ng/ml (± 0.15, n = 98), p < .001]. The difference
between survivin values of superficial recurrent tumors and tumors in remission was not
significant [0.25 ng/ml (± .67, n = 17) vs. .07 ng/ml (± 0.15, n = 98), p = .36]. The over-
all sensitivity of the assay for recurrent bladder cancer in this series is 52.2 percent, and
the specificity is 84.7 percent, at a survivin value of 0.12 ng/ml. The sensitivity ranges
from 41.2 percent for identifying superficial recurrence to 83.3 percent for identifying
invasive recurrence. Urinary survivin analysis thus appears to be a specific noninvasive
method of monitoring for bladder tumor recurrence.
Performance Results of the New York City Marathon 1983-1999. Andrew J.
Cooper, Paul M. Sethi, and Peter Jokl. Department of Orthopaedics, Yale Univer-
sity School of Medicine, New Haven, Connecticut.
The purpose of the study is to determine whether elite master (age, more than 50)
male and female athletes improved, as a group, in running times over the last two decades
at a greater rate than their younger counterparts. Running time, age, and gender of all
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415,000 runners in the NewYork City Marathon from 1983 to 1999 were examined using
linear regression analysis. The number of master participants increased at a greater rate
than the younger age groups (p < .05). Forall runners, average runningtimes have not sig-
nificantly changed for the time period under review. Running times, however, for the top
50 male and top 50 female finishers over the past two decades showed statistically greater
improvement in the master group compared to their younger counterparts (p < .001). Dur-
ing this period the 20 to 29 and 30 to 39-year-old groups had slower running times (p <
.05); the 50 to 59 male runners improved their times by about eight seconds (0.13 min-
utes) per year; the female 50 to 59 group by 2.08 minutes per year. The 60 to 69 males
improved by 1:14 min annually (p < .05) versus 3.79 minutes per year for the females.
NYC Marathon participation is increasing at a higher rate in the master groups. The top
finishers demonstrate that the male and female masters continued to improve running
times at a greater rate than the younger groups, whose performance levels have plateaued.
The biggest time improvements are observed in the elite master female runners.
Epidemiology of Ascaris lumbricoides in Two Mexican Towns: Effects of
School-based Anthelminthic Treatment. John David Cowden and Peter J.
Hotez. Yale University School of Medicine, New Haven, Connecticut.
To investigate the effects of targeted anthelminthic treatment of children, the preva-
lence and intensity patterns ofAscaris lumbricoides infections were determined for two
rural towns in Veracruz, Mexico, during June and July 1999. The patterns in Tequila,
where children aged two to 15 years had been treatedtri-annually for six years with alben-
dazole, were compared to those in Tlilapan, where no targeted anthelminthic treatment
had occurred. A cross-sectional survey of one district from each town was conducted.
Fecal specimens were collected from 96 residents ofTequila (72 percent of district) and
122 residents ofTlilapan (71 percent ofdistrict), and parasite egg counts were completed
using the Kato-Katz method. In Tlilapan (untreated town), prevalence and intensity were
highest in children and decreased with age. In contrast, the prevalence in Tequila (treated
town) was lowest in children and increased with age, reaching 82 percent in those over40
years old. Intensity decreased with age in Tequila, but older individuals had significantly
higher intensities than those in Tlilapan (p = .014). The association between targeted
albendazole treatment and lower A. lumbricoides prevalence is evidence that the
anthelminthic program has hadpositive effect inTequila, buttheclassification ofthe town
as highly-infected by WHO criteria suggests the effectiveness of the program could be
improved. The high community intensity ofinfection inTlilapan indicates that its citizens
could benefit from inclusion in Mexico's anthelminthic program.
Breakpoint Characterization and Assessment for Position Effects in Two
Patients with Tourette Syndrome and Rearrangements of Chromosome
18Q22. Adam Cuker, MatthewW. State, John Greally, and David C.Ward. Depart-
ment of Genetics, Yale University School of Medicine, New Haven, Connecticut.
The objective ofthis work has been toidentify a gene orgenes involved in thepatho-
genesis of Tourette Syndrome (TS), a neurodevelopmental disorder characterized by
chronic motor and vocal tics. Multiple lines of evidence suggest that TS and a spectrum
of related disorders including chronic tics, and obsessive compulsive disorder (OCD) are
genetically mediated, but research has yet to uncover a gene involved in disease etiology.
The success ofthisresearch,consistingmainly ofpopulationgeneticapproaches, has like-
ly been limited by a combination of genetic heterogeneity, uncertainty regarding genetic
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rearrangements in rare affected patients with cytogenetic abnormalities represents an
alternative strategy fordisease gene identification. Twoindependently ascertained patients
with TS spectrum phenotypes and rearrangements ofchromosome 18q22 were identified
and their cytogenetic abnormalities finely mapped. One ofthe rearrangements mapped to
within approximately 800 kb ofa previously reported 18q22 breakpoint in aTS spectrum
pedigree. Assessment ofthe genomic interval defined by these breakpoints identified two
nearby transcripts, neither of which were physically disrupted. Mutation screening of
these transcripts in 96 cytogentically normal TS spectrum patients did not reveal any non-
sense or missense mutations. Fluorescence in situ hybridization (FISH) replication timing
studies were used to assess the epigenetic characteristics of the interval. These analyses
showed significant replication asynchrony in one of the patients compared to controls.
Replication was found to be relatively delayed across at least a 500 kb interval on the
patient's abnormal chromosome compared to its normal homologue. These findings
reflectbroad epigenetic dysregulation in the region, and suggest that decreased orsilenced
expression of one or more genes in the interval may be contributing to the patient's phe-
notype.
The Role of Urine Survivin in the Detection of Bladder Cancer in Patients
with a First Occurrence of Hematuria. Christopher John Cutie and Robert M.
Weiss. Department of Surgery, Yale University School of Medicine, New Haven,
Connecticut.
This study investigated the utility of urine survivin, an inhibitor of apoptosis, as a
screening tool in the detection of bladder cancer in patients with a first occurrence of
hematuria. Utilizing urine specimens collected at the patient's initial presentation, specif-
ic polyclonal antibody assays were employed in conjunction with statistical imaging soft-
ware to quantify discrete levels of survivin. Patients were evaluated with a conventional
hematuria work-up, including urine cytology, cystoscopy and computerized tomography,
and subsequently separated into two groups based on the presence or absence ofbladder
cancer. Out of 86 patients, 68 were found to be free of genitourinary malignancy, while
15 patients were diagnosed with bladder cancer; three other patients were diagnosed with
other cancers. Urine survivin levels were then calculated forthese patients; the mean sur-
vivin value among healthy patients was 0.252 ng/ml + 0.482, whereas the mean survivin
value in patients with bladder cancer was 0.678 ng/ml + 1.53 (p < .3). Urine survivin
assays demonstrated a sensitivity of 92.3 percent and a specificity of 32.4 percent, with
anegative predictive value of95.7 percent. 32.4 percent ofhealthy patients (22 of68) with
no evidence of disease yielded survivin values of 0.000 ng/ml. Forty-six disease-free
patients, however, were found to have false-positive survivin assay results ranging from
0.002 ng/ml to 1.919 ng/ml. This discovery was further complicated by the fact that one
patient with documented bladder cancer exhibited a survivin value of 0.000 ng/ml.
Despite the poor specificity ofthis assay, urine survivin may serve an important role as an
adjunct screening test in the evaluation ofpatients with a first occurrence ofhematuria for
the presence of bladder cancer. Further large-scale studies assessing the diagnostic and
prognostic potential ofurine survivin are necessary.
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Src-dependent Functional Interaction Between Cbl and P13-kinase in Osteo-
clastic Bone Resorption. Gregory DeBlasi, Archana Sanjayl, Tsuyoshi Miyaza-
ki, William C. Horne, and Roland Baron. Departments of Orthopaedics and Cell
Biology, Yale University School of Medicine, New Haven, Connecticut.
The non-receptor tyrosine kinase Src and its major substrate in osteoclasts, the proto-
oncogene product Cbl, are required for osteoclastic bone resorption. One of the most com-
monly observed molecules interacting with Cbl is the second messenger phosphat idyl
inositol 3' kinase (P13K), whose activity is also necessary for effective OC function. Both
c-Cbl and another family member, Cbl-b, associate with the p8S subunit of P13K viaSH2
and SH3 domains, respectively. The goal of our research was to elucidate the role of Src
kinase activity in these interactions. In order to elucidate the structural and functional rela-
tionship between these three molecules, we used 293 VnR cells as a model system. We
then confirmed these interactions in osteoclasts using the adenoviral expression system.
Using the above approaches we established the following. First, we showed that mutation
of c-Cbl tyrosine 731 to phenylalanine abolished binding between c-Cbl and p85. Sec-
ondly, abrogation of c-Cbl-Src binding abolishes c-Cbl-p85 interaction. Thirdly, we
demonstrated that Src kinase activity is absolutely required for c-Cbl interaction with
P13K. Interestingly, interaction between Cbl-b and P13K were unaffected by the level of
Src kinase activity. Similarly modulating the Src kinase activity in osteoclasts also atten-
uated the binding between c-Cbl and p85. These results suggest that a physical interaction
between c-Cbl and an active Src kinase is required for phosphorylation of c-Cbl Y73 1 and
subsequent c-Cbl-p85 interactions. In contrast, our data suggest that Cbl-b-p85 binding
occurs via an alternate mechanism. Furthermore, recent experiments in osteoclasts over-
expressing Y731F show decreased OC spreading and resorption, suggesting that the c-
Cbi-p8S interaction is required for efficient osteoclastic bone resorption.
Medical Futility in the Pediatric Intensive Care Unit. Patrician Diaz, Robert J.
Levine, George Lister, and Nora Groce. Departments of Internal Medicine, Pedi-
atrics, and Epidemiology and Public Health, Yale University School of Medicine,
New Haven, Connecticut.
Purpose: To conduct a qualitative examination of the ways in which physicians car-
ing for children admitted to a tertiary-level intensive care unit decide questions of medical
futility.
Methods: Techniques of medical anthropology - field work consisting of participa-
tion, observation, semi-structuted interviews, and chart review were daily employed
over six months in the Yale-New Haven Hospital Pediatric Intensive Care Unit (PICU). A
total of 12 pediatric patients whose medical management progressed to a determination of
medical futility were identified out of all patients (with the exception of three patients)
admitted over this period. Results: A six-stage model of medical decision making regard-
ing medical futility is presented, with illustrations based on an in-depth account of one
child's three-month hospital course and detailed time lines of five other patients' hospital
courses showing a variety of lengths of hospital stay, acute and chronic disease, and dif-
ferent goals of treatment. Stage I: Initial Stabilization; Stage II: Assessment (Watch and
Wait); Stage III: Clarifying Directions; Stage IV: Consensus-Building; Stage V: Decisions
About Futility; Stage VI: Reassessment and Assimilation.
Conclusions: The six-stage decision-making model suggests that determinations of
medical futility are properly considered in the vast majority of clinical circumstances to
be shared judgments between physicians and parents of PICU patients arising out of a
process. In the course of arriving at these determinations, physicians fill dual roles in facil-
itating parental wishes and guiding parents during a time of pain and crisis. Although
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much of physician efforts aim at reducing medical uncertainty, the consensus-building
stage highlights that physicians may assign values to treatment options, if only to delin-
eate a subset of treatment alternatives that meet a minimal standard of "reasonableness."
These observations of decisions made under the exigencies of clinical practice are con-
sistent with a process-based approach to medical futility that has most recently dominat-
ed discussion in the ethical literature.
Trends in Seclusion and Restraint Use: a Naturalistic Study of Psychiatri-
cally Hospitalized Youths. Abigail Donovan and Andres Martin. Department of
Child Psychiatry, Yale University School of Medicine, New Haven, Connecticut.
The objective was to examine demographic characteristics associated with seclusion
and restraint use among 442 psychiatrically hospitalized youths and to quantify changing
trends in the rates of these modalities of treatment over time following the 1999 imple-
mentation of federal regulations and an institutional quality-improvement program. All
seclusion and restraint incidents (n = 5929) occurring during a two-year interval (2000 to
2001) at a child and adolescent state psychiatric hospital were analyzed. Period prevalence
values for seclusion and restraint use were 60.1 percent and 48.6 percent, respectively.
Children admitted emergently, those belonging to minorities, and those under the age of
12 (seclusion only), were more likely to undergo seclusion or restraints. The total number
of episodes and the cumulative duration of each decreased by 49.5 percent and 55.7 per-
cent respectively, down to within the 99 percent confidence intervals ofpre-specified tar-
get rates. (p < .001). The decreases were the result offewer incidents and ofshorter events
(restraints only). There was a concurrent increase over time in the proportion of episodes
associated with patient (but not staff) injuries (p < .05), and with PRN medication use (p
< .001). Thus, it can be concluded that national reforms and/or institutional efforts can
lead to seclusion and restraint reductions among psychiatrically hospitalized youths. The
active elements of these interventions warrant further study and replication
Adolescent Girls With Negative Pregnancy Tests: a Risk and Health Care
Needs Assessment. Clare Nichols Drebitko, Lois Sadler, and John M. Leventhal.
Department of Pediatrics and Yale University School of Nursing, Yale University
School of Medicine, New Haven, Connecticut.
Purpose: The purpose of this descriptive study was to assess the background charac-
teristics and attitudes that adolescent girls presenting for pregnancy tests have toward
pregnancy and, in particular, towards a negative test result and to determine what types of
health care services would be of perceived benefit to adolescent girls with negative preg-
nancy tests to decrease their subsequent risk of pregnancy. Methods: Adolescents pre-
senting to one ofthree health care sites were approached to participate in the study ifthey
required a pregnancy test. Following receipt of a negative pregnancy test result, a 15-
minute interview was conducted with each adolescent investigating the following
domains: background characteristics, relationships with partner and parent/guardian, per-
ceived helpfulness of various health care services and attitudes towards pregnancy.
Results: Analysis yielded the following results: 28.5 percent were ambivalent or dis-
appointed with their negative result, and 71.4 percent were pleased with their result; 48.5
percent felt that a pregnancy within the year was at least somewhat likely. Overall, the par-
ticipants believed that their partners would be more disappointed with a negative test
result than they would. The adolescents who felt the most comfortable discussing sex with
their parent also believed that their parent's opinion about birth control use was more
important than those adolescents who were not comfortable talking to their parents. The
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health care services that the teens felt would be most helpful across all domains studied
were one-on-one sessions with their health care provider.
Conclusions: Innercity, adolescent girls presenting with negative pregnancy tests are
a high-risk population of sexually active teens. A multi-dimensional approach which
includes more intensive one-on-one counseling between the adolescent and her provider
and personal attention provided by a paraprofessional who maintains regular contact with
the adolescent would be ofparticular use to this population ofteens to reduce their risk of
subsequent pregnancy.
All-trans Retinoic Acid Endows Granulocyte Colony-Stimulating Factor
Responsiveness to NB4 Cells. Louie Anthony Enriquez, Noel Maun, Arati Khan-
na-Gupta, Theresa Zibello, Peter Gaines, and Nancy Berliner. Section of Hema-
tology, Department of Internal Medicine, Yale University School of Medicine, New
Haven, Connecticut.
All-trans retinoic acid (ATRA) and granulocyte colony-stimulating factor (G-CSF)
induce neutrophil differentiation in vitro. We propose that retinoid- and cytokine-related
signaling events merge along the cell maturation pathway. Ultimately, acute promyelo-
cytic (APL) cells may acquire G-CSFresponsiveness following pre-treatment withATRA.
We isolated a G-CSF-responsive cell line, EPRO-Gr, over-expressing the murine
granulocyte colony-stimulating factor receptor (G-CSFr). In these cells, differentiation is
blocked at the promyelocyte stage due to the dominant negative effects of a mutant
retinoic acid receptor (RAR-a403). ATRA and G-CSF induced morphologically mature
neutrophils and up-regulation oflactoferrin mRNA demonstrated by northern blot analy-
sis. A luciferase reporter gene assay identified that ATRA induction was dependent on
transactivation of a retinoic acid response element (RARE), while western blot analysis
showed that G-CSF induction was dependent on STAT-3 activation. Over-expression of
the G-CSFr rendered EPRO-Gr cells G-CSF-responsive. Because G-CSF-induced matu-
ration overcame the dominant negative effects of RAR-a403, we hypothesized that G-
CSF may release APL cells from maturation arrest. Consequently, we examined whether
APL cells might be G-CSF-unresponsive because ofG-CSFr insufficiency.
The mechanisms responsible for G-CSFr expression were analyzed in the APL-
derived cell line, NB4. Northern and western blot analysis showed ATRA-induced up-reg-
ulation ofG-CSFr mRNA and production of a functional G-CSFr capable ofSTAT-3 acti-
vation with briefpulses ofG-CSF. This suggests one basis forATRA and G-CSF synergy.
We then tested whether G-CSF had an independent role in the differentiation pro-
gram ofATRA-primed cells followed by G-CSF treatment. In that induction, NB4 cells
displayed mature morphology similar to controls. Therefore, there was no conclusive evi-
dence for an autonomous role ofG-CSF by morphologic analysis ofcell differentiation.
This study characterized the co-stimulatory effects of ATRA and G-CSF in neu-
trophil differentiation. ATRA induction creates G-CSF responsive APL cells via modula-
tion of a functional G-CSFr. We hope that our findings may lead to novel therapeutic
approaches forAPL.
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Integrating Vertical HIVTransmission Prevention into Antenatal Care: Expe-
riences from South Africa. Mary-Ann Etiebet, Desiree Fransman1, Nicol Coet-
zee1, Greg Hussey1, and Brian Forsyth2. Child Health Unit, Department of Pedi-
atrics, University of Cape Town, Cape Town South Africa1; and Department of
Pediatrics, Yale University School of Medicine, New Haven, Connecticut2.
In 1999, for the first time in South Africa, a Mother-to-Child HIV Transmission
(MTCT) prevention program was implemented as part of routine community level ser-
vices and not as part ofa research protocol. To assess the acceptability ofthe program, we
conducted a cross-sectional study of knowledge, attitudes and practices among women
who had received prenatal care in these clinics. Two hundred and sixty-four women were
interviewed in Xhosa using a standardized questionnaire. All had been offered HIV test-
ing; 95 percent had accepted HIV testing. Women who had not tested were four times
more likely to believe that in the community families reject HIV-positive women (p <
.005). Of women who accepted HIV testing, 19 percent were HIV positive, and 83 per-
cent had told their partner that they had taken the test. HIV-positive women who had not
disclosed testing to their partners were three times more likely to believe that, in the com-
munity, partners are violent towards HIV-positive women (p < .005). Eighty-six percent
stated that they would have taken AZT iffound to be HIV positive. Only 11 percent con-
sidered that the use offormula feeding indicated that a woman was HIV positive. In con-
clusion, routine prenatal HIV testing and interventions to reduce vertical transmission are
acceptable to the majority of women in a SouthAfrican urban township despite an aware-
ness of discrimination in the community towards HIV-positive women.
Functional Significance of the Exon 7 Polymorphism within the Endothelial
Nitric Oxide Synthase Gene. Todd Alan Fairchild.Yale University School of Med-
icine, New Haven, Connecticut.
The 894G-oT polymorphism within exon 7 of the human endothelial nitric oxide
synthase (eNOS) gene codes for either glutamate or aspartate, respectively, at residue 298.
The less frequent Asp298 variant of eNOS (E298D) has been associated with several dis-
eases ofcardiovascular origin. A recent report indicates that E298D is cleaved intracellu-
larly to 100- and 35-kDa fragments, suggesting that increased endothelial dysfunction
may account for a rise in cardiovascular disease risk. This thesis attempts to determine the
mechanism whereby E298D is cleaved and further attempts to characterize functional dif-
ferences between E298D and the predominant Glu298 variant of eNOS (wild-type, WT).
By isolating the 100-kDa carboxyl terminus fragment of eNOS from cells expressing
E298D and sequencing the product from its amino tenninus, we document the precise
cleavage site ofE298D to be the unique aspartyl-prolyl (Asp298-Pro299) bond not present
in WT eNOS. Furthermore, we show that E298D, as isolated from cells and in vitro, is
susceptible to acidic hydrolysis, and the 100-kDa fragment can be generated ex vivo by
increasing temperature at low pH. Importantly, cleavage of E298D was eliminated using
a sample buffer system designed to limit acidic hydrolysis ofAsp-Pro bonds. Theseresults
argue against intracellular processing of E298D and suggest that previously described
fragmentation of E298D could be a product of sample preparation. Further experiments
reveal that eNOS turnover, NO production, and the susceptibility to cellular stress are not
different in cells expressing WT or E298D-eNOS. Finally, enzyme activities are identical
for the respective recombinant enzymes. Thus, intracellular cleavage mechanisms are
unlikely to account for associations between the exon 7 polymorphism and cardiovascu-
lar disease, nor can higher disease incidence be explained based on differential enzymat-
ic capacity ofE298D versus WT eNOS.
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When and Why Physicians Deceive: Interactions with Third-Party Payers.
David E. Geist, Elizabeth H. Bradley, and Sidney T. Bogardus, Jr. Department of
Medicine.Yale University School of Medicine, New Haven, Connecticut.
Background and Aims: Physicians may sometimes manipulate reimbursement rules,
game the system, and deceive third-party payers (TPPs): Our aims were to characterize
the diversity ofdeceptive tactics physicians use, identify the goals that physicians seek to
achieve through these actions, and analyze the language andjustifications that physicians
employ when describing such deceptions.
Methods: This was a qualitative study based on purposeful sampling using open-
ended interviews and the constant comparative method ofqualitative data analysis. Inter-
views were conducted until the point oftheoretical saturation with 24physicians in greater
New Haven, Connecticut, who were selected to reflect breadth of specialty, professional
setting, gender, and years in practice.
Results: Deception of third-party payers was self-reported by almost all physicians
interviewed, with a frequency ofdeceptions ranging from zero to 275 times over the past
year. Physician reporteddeceptions were diverse and involved all aspects ofthephysician-
patient encounter. Physicians employed deceptive tactics to achieve fourprimarygoals: 1)
relieve patient financial burden, 2) relieve other burdens of care, 3) protect patient priva-
cy, and 4) increase physician reimbursement. Justifications for deceptive actions included
1) for patient benefit, 2) to preserve physician autonomy, and 3) because the system was
broken. Physicians often used euphemisms to describe their deceptive actions.
Conclusions: These findings are concerning forpatient-physician trust and raise chal-
lenges to physician professionalism. Physician deceptions ofthird-party payers have impli-
cations for health care policy and medical research. The use ofdeception may be a barom-
eter ofthose areas where the dissonance between care and rules have become so severe that
physicians see violating their professional codes as the only way to do theirjobs.
Celluloid Psychosis: Depictions of Schizophrenia in American Film: 1990 to
Present. Matthew Nelson Goldenberg (Sponsored by C.A. Morgan, Ill. Depart-
ment of Psychiatry, Yale University School of Medicine, New Haven, Connecticut.)
The mass media, including the movie industry, are an important source of public
information about mental illness. Historically, many film depictions ofpsychiatric disease
have been inaccurate, stereotypical, and stigmatizing to patients and their families. This
has been especially true for Hollywood's depictions ofschizophrenia. The purpose of this
study is to determine how accurate the portrayals of schizophrenia have been in recent
movies.
Seven American films released since 1990 that prominently feature a character with
schizophrenia were viewed and analyzed. Special attention was paid to the films' depic-
tions of the symptomatology, etiology, epidemiology, treatment, and outcome of the dis-
ease.
The films vary widely in their portrayals. Some are sympathetic and fairly accurate,
while others grossly misrepresent the disorder and are quite misleading. The characters
with schizophrenia are more likely to exhibit positive symptoms, especially hallucina-
tions, than negative symptoms. Many of the films attribute the illness to causes, such as
trauma, that have not been found to have a scientific basis.
The films depict several treatment modalities, though will power and/or psychosocial
intervention are portrayed as the most effective tools in overcoming schizophrenia. Most of
themovies feature a sentimentalized resolution totheircharacter's struggle withthedisease.
Despite advances in the understanding and treatment of mental illness, Hollywood
continues to offer stigmatizing or overly-simplified and sentimentalized portrayals of
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patients with schizophrenia. Although the majorgoal ofmost Hollywood films is to enter-
tain, it seems that such an objective should not necessarily conflict with sympathetic and
accurate portrayals ofthe mentally ill. Mental health professionals could collaborate with
advocacy groups and filmmakers and use film and the publicity surrounding films to
advance accurate and scientifically-based information about mental illness.
Cloning and Partial Characterization of Mouse SLC26A7, a Renal Chloride
Transporter, and Cloning of mouse SLC26A1O. Colin F. Greineder and Peter S.
Aronson. Department of Internal Medicine, Yale University School of Medicine,
New Haven, Connecticut.
Particular interest has been focused on the mouse SLC26 family ofanion transporters
following the discovery that one member, A6, localizes to the brush border of the proxi-
mal tubule and may function as the Cl-(formate)-oxalate exchanger previously character-
ized in physiological studies using brush border vesicles and perfused tubules. Recent
reports have expanded the size of the human family to at least nine members. We report
here the cDNA cloning and partial characterization of a mouse transporter, mA7, which
based on sequence analysis is very likely to represent the mouse homolog of human
SLC26A7. Northern analysis indicated expression of mA7 in heart, brain, kidney, and
testis. Functional expression studies in Xenopus oocytes demonstrated no Cl- gradient
stimulated transport of formate, oxalate or sulfate, in contrast to other family members.
Measurements of 36C1 uptake indicated that mA7 can mediate chloride-stimulated chlo-
ride uptake, which is significantly inhibited by HCO3-, suggesting a possible physiologic
function as a CIIHCO3- exchanger. We also report the coding sequence of a putative
mouse gene, mA10, with homology to the SLC26 family. Sequence analysis of the pre-
dicted amino acid sequence indicated high homology of the C-terminus to the human
sequence reported as SLC26A10, but with existence of an additional 492 N-terminal
amino acids.
Forty-FiveYear Follow-up of the Classic Glenn. Roselia Guillen-Santana. Yale
University School of Medicine, New Haven, Connecticut.
The purpose of this study was to determine 30- and 40-year actuarial survival rates
and medical complications in patients who have undergone the Classic Glenn Shunt, or
superior vena cava-right pulmonary artery anastomosis atYale-New Haven Hospital from
1958 to 1990. We also looked at differences in survival between subgroups within this
population. There were 93 patients who had a classic SVC-RPA shunting at Yale- New
Haven Hospital between February 1958 and June 1990. Follow-up data were obtained
from 90 (96.8 percent) patients, with a median follow-up of 34.75 years and a mean of
28.1 years. Ages of patients undergoing the Glenn shunt ranged from two days to 41.4
years (mean 7.1 years, median 4.2 years). There were 36 female and 57 male patients. All
follow-up data were obtained from medical records. Both hospital and outpatient clinic
records were reviewed when available. There were nine early deaths and 30 late deaths.
The 10-, 20-, 30-, and 40-year actuarial survival rates in all patients were 78.3 percent,
61.3 percent, 48.5 percent, and 13.9 percent respectively. There was no statistically sig-
nificant difference between survival in males and females (two-tailed; p = .298). Howev-
er, there was a trend in increased survival in females. There was no statistical difference
in survival between the single ventricle and double ventricle patients (two-tailed; p =
.347). The mean survival for the single ventricle patients converted to Fontans was 30.9
years and a median of39.8 years. The mean survival for the single ventricle patients with-
out Fontan conversion was 28.9 years and a median of 32 years. The mean survival of
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patients who had their Glenn between 1958 to 1968 was 27.2 years. The mean survival for
patients who had their Glenn after 1968 was 25.8 years. Twelve patients developed pul-
monary arterio-venous fistula. Six patients had an axillary arterio-venous fistula created.
Eleven patients suffered a cerebral-vascular accident and/or transient ischemic attack and
20 patients developed arrhythmias. We concluded that the Classic Glenn shunt has given
patients several decades of palliation and survival time that was longer than originally
expected. Unfortunately, it appears that there is a significant increase in morbidity and
mortality in the last 10 years from 30- to 40-year follow-up after a classic Glenn shunt
compared to the 20- or 30-year follow-up. Improvements in surgical techniques to protect
the pulmonary capillary bed and preserve myocardial function may offer a better long-
term outlook in the patients we palliate today.
Does Vancomycin Resistance Affect Outcome in Patients With Enterococ-
cus faecium Bacteremia? Garth S. Herbert and Louise-Marie Dembry. Section
of Infectious Disease, Department of Internal Medicine, Yale University School of
Medicine, New Haven, Connecticut.
The impact of vancomycin resistance on the outcome of patients with E. faecium
bacteremia has not been definitively established, but it is an important factor in allocating
hospital resources for controlling antibiotic-resistant organisms. This study is a retrospec-
tive analysis comparing the outcome of all patients who developed both vancomycin-sen-
sitive (VS) and vancomycin-resistant (VR) E. faecium bacteremia at Yale-New Haven
Hospital between 1992 and 2000. All patients with E. faecium bacteremia were evaluated
with respect to risk factors for development ofVR E. faecium bacteremia. Cases (patients
with VR E. faecium bacteremia) were then matched to controls (patients with VS E. fae-
cium bacteremia) on the basis of age, date, and unit of hospitalization, severity of illness,
and co-morbidities, including need for dialysis, immunosuppression, history of organ
transplant, HIV status, same-hospitalization surgery, and presence of a prior oncologic
diagnosis.
The following factors were associated with increased risk of developing VR E. fae-
ciun bacteremia: exposure to third-generation cephalosporins (OR 3.69, Cl 1.72 to 7 .89),
vancomycin (OR 3.57, Cl 1.62. to 7.84). anti-anaerobic agents (OR 2.36, Cl 1.11 to 5.01),
immunosuppressive agents (OR 3.57, Cl 1.62 to 7.84), hospitalization in an ICU (OR
1.69, Cl 0.82to 3.51), history of organ transplant (OR 2.00, Cl 0.74 to 5.4) and need for
dialysis (OR 1.67, Cl 0.70 to 3.97). Patients with VR E. faecium bacteremia were more
likely to die than patients with E. faecium bacteremia prior to controlling for severity of
illness (64.7 percent vs. 44.4 percent, OR 2.29, Cl 1.10 to 4.79). After matching cases to
controls on a basis to control for severity of illness and other variables, the difference in
mortality rates was no longer statistically significant (57.1 percent vs. 45.2 percent, OR
1.61, Cl 0.68 to 3.82)
Delivery of Osteoinductive Growth Factors from Degradable PEG Hydrogels
Influences Osteoblast Differentiation and Mineralization. Adrian Douglas Hin-
man and Roland Baron. Department of Orthopaedics and Rehabilitation, Yale Uni-
versity School of Medicine, New Haven, Connecticut.
As the need for bone grafting material in orthopaedic cases increases, alternatives to
native bone will be needed. The indication of bone formation around the graft is critical
for the clinical outcome of such grafting procedures. In this study, we encapsulated bovine
growth factors in degradable photopolymerizable poly(ethylene glycol)-co-poly(lactic
acid) hydrogels to analyze the effect of sustained release of growth factors on osteoblast
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maturation. Our model compared neonatal rat calvarial cells grown in the absence of any
growth factors with those grown in media infused with one bolus of the growth factor or
in which growth factors were encapsulated in degradable 10 wt percent and 25 wt-percent
PEG-PLA hydrogels. Protein synthesis, alkaline phosphatase activity, mineralization and
the expression ofosteocalcin and type I collagen were measured in each ofthese four con-
ditions. At one week, osteoblasts cultured in the presence ofgrowth factors demonstrated
increased expression of osteocalcin and type I collagen compared to those grown in the
absence ofgrowth factors. After two weeks, osteoblasts exposed to growth factors showed
increased alkaline phosphatase activity. At three weeks ofculture, cells grown in the pres-
ence of growth factors demonstrated increased protein synthesis and mineralization, and
cells cultured in the presence ofthe 25 wt-percent hydrogels demonstrated increased alka-
line phosphatase activity. Finally, PEG hydrogels with and without encapsulated growth
factors were implanted subcutaneously in rats to determine whether the presence of
growth factors would result in ectopic bone growth. After three weeks, hydrogels with
encapsulated growth factors were found to have induced mineralization and neovascular-
ization in the subcutaneous tissue surrounding the implant. This series of studies demon-
strates that growth factors can be successfully encapsulated in PEG hydrogels and retain
their ability to stimulate osteoblast differentiation and bone formation, thereby increasing
the chance of successful bone grafting in clinical settings.
Measures of Hyperglycosylated Human Chorionic Gonadotropin and f-core
Fragment Human Chorionic Gonadotropin in a Screening Test for
Preeclampsia. Rebecca S. Holmes, A. Utku Oz, and Raymond 0. Bahado-Singh.
Yale University School of Medicine, New Haven, Connecticut.
The goal of this study was to evaluate a screening test based on urine levels of sub-
types ofhuman chorionic gonadotropin (hCG) and the metabolic end product ofhCG (I-
core fragment) in the second trimester of pregnancy that could predict the later develop-
ment ofpreeclampsia. Patients seen for genetic amniocentesis between 14 and 21 weeks'
gestational age (GA) were evaluated, and 681 clinically normal patients met criteria for
inclusion. Urine specimens were collected from all patients, and levels of 13-core frag-
ment hCG and hyperglycosylated hCG (HhCG) were expressed as multiples ofthe Don-
nal median (MoM) for GA.
Of the 681 patients included, 31 (4.6 percent) later developed preeclampsia. f-
core/HhCG values were significantly higher in preeclamptic patients (7.4 MoM vs. 1.9
MoM, p < 0.03). For the 31 affected patients, a threshold value for ,B-core/HhCG of the
50th percentile ofMoM for normal patients yielded sensitivity of 87.1 percent; using the
95th percentile, sensitivity was 19.4 percent. For the subset ofnine patients with samples
collected at 16 to 18 weeks, sensitivities were 100 percent and 44.4 percent, respectively.
The area under the receiver operating characteristic (ROC) curve was 0.723 (p <
.001). showing that ,B-core/HhCG is a significant predictor of preeclampsia. Odds ratios
for preeclampsia increased significantly with increasing threshold values for ,-
core/HhCG, with chi-square of 26.417 (p < 0.001). We conclude from this analysis that
there is a significant association between elevated0-core/HhCG values and preeclampsia,
consistent with failed trophoblast invasion as the likely etiology ofthis disease. The ele-
vation can be detected in the second trimester, before preeclampsia is clinically evident,
and is especially sensitive between 16 and 18 weeks' GA. A screening test using I-
core/HhCG could allow early detection ofpreeclampsia, close monitoring ofpregnancies
potentially affected, and, possibly, early management that could reduce adverse perinatal
outcomes due to this disease.
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Upregulation of Defensins in Patients Receiving Intravesical Therapy for
Transitional Cell Carcinoma. Micah Jacobs, J.C. Cohen, C.J. Cutie, D.A. Haus-
laden, J. Lee, M.G. Maher, M.A. Wheeler, and R.M. Weiss.Yale University School
of Medicine, New Haven, Connecticut.
The purpose ofthis study was to determine ifa relationship exists between the level
ofurinary defensins and a history oftransitional cell carcinoma ofthe bladder in patients
who were treated with intravesical therapy. In orderto accomplish this, urine samples col-
lected at the time ofeach treatment and post-treatment were analyzed by ELISA specific
for human neutrophil proteins 1-3. In addition to comparing defensin concentration in
TCC patients to controls, BCG urines were compared to samples collected from patients
with urinary tract infections in order to assess the rise in defensins in general states of
inflammation. The results ofthe study showed that TCC patients with active disease have
statistically significant elevation ofdefensin in their urine (p = .004). In BCG patients in
general, although there was a rise in defensins as compared to controls, the difference did
not achieve statistical significance (p = .23). In addition, no relationship could be drawn
between levels of defensins in the urine of BCG-treated patients and a patient's clinical
outcome. It was shown, however, that patients with urinary tract infection had increased
levels of defensin in their urine (p < .001). In conclusion, urinary defensins were shown
to be increased in the urine ofTCC patients with active disease but were not shown to be
upregulated to a statistically significant level in patients receiving intravesical therapy
with BCG while levels were increased in other inflammatory processes (i.e., UTI)
The Role of Adhesion Molecules in Pig-to-Human Xenotransplantation.
Kevin M. Johnson and George Tellides. Department of Surgery, Yale University
School of Medicine, New Haven, Connecticut.
Background: Selectins and intercellular adhesion molecules play important roles in
the cell-mediated rejection oftransplanted organs. Ourprevious studies demonstrated that
the in vitro xenogeneic response ofhuman lymphocytes to porcine aortic endothelial cells
was stronger than the corresponding allogeneic response. Surprisingly, in our in vivo
human peripheral blood lymphocyte, immunodeficient mouse transplant model, the xeno-
geneic response was weaker than the corresponding allogeneic response. Human periph-
eral blood mononuclear cells (PBMCs) failed to infiltrate and injure the endothelial cells
(EC) of the pig arterial graft. In this study, we hypothesized that the lack of a vigorous
xenogeneic response observed in vivo was due to the absence ofE-selectin expression on
the quiescent endothelium of the porcine grafts as well as molecular incompatibilities
between the human and porcine-derived adhesion molecules, such as porcine intercellular
adhesion molecule (ICAM-l) and corresponding ligands.
Methods: To determine the role of porcine ICAM-l and porcine E-selectin in pig-to-
human xenotransplantation, four adenoviral vectors were created containing the DNA of
porcine ICAM-l, human ICAM-l, porcine E-selectin as well as an empty vector control.
Sections of porcine coronary artery were adenovirally infected to overexpress these
human or porcine derived adhesion molecules on lumenal EC. The infected artery seg-
ments were then cultured in a 5 percent CO2 incubator, where they remained viable in
RPMI media, 20 percent FCS for several weeks. Transmigration ofPBMCs was analyzed
histologically by counting CD 45(+) infiltrating cells following co-culture with 2 x
107PBMCs per specimen. Transmigration and adhesion were also tested with in vitro
assays using an HL-60 monocytic cell line. Adhesion was assessed in a standardized assay
that involved introducing -105 monocytic cells to human umbilical vein endothelial cells
(HUVECs) that were previously adenovirally transfected to overexpress porcine and
human adhesion molecules. After allowing fluorescence-labeled HL-60s to engage the
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HUVECs for 30 min, the unattached cells were rinsed offand residual adhesion was test-
ed by measuring levels of fluorescence. Transmigration was tested in wells lined with
semipermeable collagen-coated membranes on which adenovirally transfected HUVECs
were grown to confluence. Fluorescence-labeled HL-60s were co-incubated with the
HUVEC layer and migration was quantified by measuring fluorescence.
Results: Data from both day three and day seven organ culture assays reveal that
infiltration was significantly reduced in both the porcine ICAM-1 overexpressing arteries
and the empty vector controls as compared to artery segments overexpressing human
ICAM-1 and porcine E-selectin. Though a level of significance was not achieved, the
adhesion assay and transwell migration assay mirrored the data from the organ culture
assays. E-selectin and human ICAM-1 transfected HUVECs mediated greater degrees of
both transmigration and adhesion than the control and porcine-ICAM-l transfected
HUVECs.
Conclusion: These data support the theory that adhesion molecules play mixed roles
in the cell-mediated rejection of xenografts. Endothelium activation and the subsequent
upregulation of porcine E-selectin may be a critical step in the recruitment of human
leukocytes for human anti-pig xenogeneic rejection. Furthermore, the incompatibility
between porcine ICAM-1 and human leukocytes supports the application of porcine
organs as a clinically viable source of organs.
Thrombolysis in the Treatment of Lower Extremity Peripheral Artery and
Graft Occlusions. Daniel Kanada, J. Pollak, M.Wysoki, N. Denbow, and J. Aruny.
Section of Interventional Radiology, Yale University School of Medicine, New
Haven, Connecticut.
Purpose: To assess methods in the treatment oflower extremity peripheral artery and
graft occlusions that lead to optimal periprocedural and 1 and 6 month follow-up results.
Materials and Methods: This retrospective study reviewed the records of44 patients
who underwent 53 courses of intraarterial thrombolytic therapy for lower extremity
ischemia. The thrombolytic agent was delivered via either an endhole catheter, a multi-
sidehole or sideslit catheter, or a coaxial system employing two catheters. Treatment was
terminated when successful recanalizatlon and reperfusion were achieved or when lysis
failed to progress despite continued therapy. Therapy was also evaluated by the duration
of thrombolysis and by the occurrence ofcomplications. Follow-up results were evaluat-
ed at 1 and 6 months for mortality, major amputation, and the need for additional inter-
ventions.
Results: The three groups were found to experience similar periprocedural rates of
success. Recanalization rates ranged from 67 to 74 percent, while reperfusion rates ranged
from 60 to 72 percent. No patients experienced severe bleeding, while distal embolization
rates were similar (6 to 9 percent). At one month, mortality and amputation rates were
similar (0 to 10 percent and 7 to 10 percent) while 40 percent ofthe coaxial group required
additional interventions compared to rates in the other groups of 20 to 24 percent. At 6
months, all three criteria were similar for the coaxial and multisidehole groups (7 to 10
percent, 10 to 17 percent, and 38 to 50 percent).
Conclusions: This study demonstrated that patients could receive similar benefit in
terms of periprocedural success, complications, and long-term clinical status when the
delivery device was tailored to the size of the occlusion. Not only did the coaxial group
present with larger occlusions, it had a considerably higher mean age. Nevertheless, com-
plication rates and clipical indicators of success were similar to patients with less exten-
sive disease. Meanwhile, the patients were able to forgo the costs and risks of frequent
angiographic assessment and catheter adjustment necessitated by endhole catheter infu-
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sion. The coaxial system therefore provides an acceptable means of delivering throm-
bolytic agent to patients with a long segment occlusion that cannot be treated in its entire-
ty with a single multisidehole catheter or with an endhole catheter. Likewise, multiside-
hole and sideslit catheters provide acceptable outcomes in patients with intermediate
occlusions. Both methods led to lower rates of major bleeding when compared to deliv-
ery methods studied elsewhere.
Novel Applications of Two-Photon Microscopy in Biomedicine. Chariton C.
Kim and Brian J.F. Wong. Department of Otolaryngology, University of California
at Irvine College of Medicine, Irvine, California. (Sponsored by John Geibel,
Cepartments of Surgery and Physiology, Yale University School of Medicine, New
Haven, Connecticut.)
Confocal laser scanning microscopy has become a popular and useful alternative to
conventional light microscopy. The primary advantage of the confocal microscope is that
it allows one to view, thin optical sections of intact living specimens, with minimal dam-
age to the specimen. The two-photon microscope is a variant of the confocal microscope,
which offers several improvements, including reduced phototoxicity and photobleaching,
and increased depth of imaging. Because of these features, the two-photon microscope
was selected as the imaging instrument in this study to assess morphologic and metabol-
ic changes in porcine and rabbit nasal septal cartilage after laser-mediated reshaping, both
immediately following the procedure, and after several days in tissue culture. Porcine
chondrocytes, imaged within two hours of laserirradiation and chondrocytes imaged four
days after laser irradiation, showed no difference in autofluorescence compared with neg-
ative controls. Rabbit chondrocytes that were exposed to laser and imaged within two
hours showed no difference in autofluorescence compared with negative controls. How-
ever, following 12 days in tissue culture, the irradiated rabbit chondrocytes displayed
markedly increased fluorescence relative to the negative controls. This study demonstrat-
ed the potential capability of the two-photon microscope to assess changes which occur
in living tissue following a laser-mediated surgical procedure. Multiphoton microscopy is
a versatile tool that can be used in an impressive range ofapplications, including non-inva-
sive optical biopsies and multiphoton multicolor fluorescence in situ hybridization. Mul-
tiphoton microscopy is a technology that is undergoing rapid development, which will
result in decreased cost to the user, and may lead to further applications in biomedical
research. In addition, several studies have demonstrated its potential to become a helpful
tool in clinical diagnosis as well.
Treatment of Unresectable Hepatocellular Carcinoma with Subsegmental
Transcatheter Arterial Oily Chemotherapy. Pamina Sueyon Kim, Mahmood
Razavi2, Wijan Prapong3, Daniel Sze2, Curtic Coulam2, and Samuel So1,3. Yale
University School of Medicine, New Haven, Connecticut.
The outcomes of 129 unresectable hepatocellular carcinoma (HCC) patients treated
with transcatheter hepatic arterial oily chemoinfusion (TOC) and/or transcatheter hepatic
arterial oily chemoembolization (TOCE) were analyzed in a 4.9-year single-center retro-
spective study. During the period of the study, 252 procedures were performed using a
super-selective, subsegmental technique with a mixture of doxorubicin, cisplatin, and
ethiodol (TOC), with or without the addition of gelfoam pledglets (TOCE) depending on
the patients' liver function and post-infusion flow to tumor(s). The median overall survival
was 28.6 + 4.5 months following the time of diagnosis and 22.8 + 3.7.months following
the initial treatment session. Actuarial survival rates calculated with Kaplan-Meier from
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the time of diagnosis were 80 percent, 58 percent, and 44 percent at one, two, and three
years respectively. By univariate analysis, TNM clinical stage I or II, Karnofsky score
above 80 percent, absence of vascular invasion, unifocal disease, pre-treatment AFP lev-
els less than 500 ng/ml, lesion hypervascularity, and lesion size less than 5 cm were all
strong predictors of favorable patient survival at one, two, and three years. According to
multivariate analysis by Cox regression, the parameters ofTNM stage (p = .009), type of
vascular invasion or thrombosis (p = .007), and maximum pre-treatment lesion size (p =
.048) were statistically significant predictors of outcome. In conclusion, TOC(E) per-
formed at 3 to 4 month intervals when indicated can be a safe and well- tolerated proce-
dure that can effectively slow the progression ofHCC and significantly improve the three-
year survival ofselected patients who have unresectable disease. Thekey to favorable sur-
vival following treatment is strict patient selection.
Placebos and the Role of Expectancy in Nickel Patch Tests. Daniel C. Kline
and Howard Spiro. Department of Internal Medicine, Yale University School of
Medicine, New Haven, Connecticut.
Background: Allergens used for patch testing have shown variable reproducibility;
data for nickel sulfate (NiSO4) used in patch testing suggest a reproducibility rate of80 to
95 percent. The reasons for variable patch test results are only partly understood. The
placebo effect, a measurable physiologic response caused by the subject's expectation of
a change in symptoms, following treatment, may play a role in patch testing.
Objective: To further evaluate the reproducibility of NiSO4 in patch testing and to
assess the role ofexpectancy in patch testing and in allergic contact dermatitis.
Methods: Patch testing was performed on nine patients with a documented history of
nickel allergy. Patches were applied to the lateral aspect of both upper arms; one arm
received placebo (yellow petrolatum plus food coloring to match NiSO4 color) while the
other arm received NiSO4. In the first test, patients were told the true identity of each
patch. In the second test, performed six weeks later, patients were blinded to the true iden-
tity of each patch but were given expectancy on one arm.
Results: A positive reaction to the NiSO4 was seen in both tests for eight of the nine
patients with history of nickel sensitivity, confirming the reported rate ofreproducibility.
In the blinded test, five patients exhibited slight to moderate reactions to the placebo patch
versus zero in the unblinded test.
Conclusion: While patch testing with NiSO4 shows good reproducibility, expectancy
may play some role in the manifestation ofcell-mediated (delayed type) hypersensitivity.
Further study with a larger population is warranted to confirm this finding.
The Effects of Adjunctive Pharmacologic Therapy on Intra-Ocular Pressure
in Patients with Glaucoma. John Jah-Hyun Koo and M. Bruce Shields. Depart-
ment of Ophthalmology and Visual Sciences, Yale University School of Medicine,
New Haven, Connecticut.
Glaucoma is a large group of disorders that is a leading cause of blindness in the
world. To keep this disease at bay, the clinician has a diverse set of pharmacologic inter-
ventions from which to choose. It is common to add medications to an existing regimen
when intra-ocular pressure (IOP) is inadequately controlled. The literature has established
the effectiveness oftwo-drug adjunctive therapy; however, there is little evidence to guide
the clinician with regards to adding a third or fourth medication. This study hopes to pro-
vide insight into the effectiveness ofadding a third or fourth medication to control IOP. It
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also hopes to compare the effectiveness ofprostaglandins as a second agent to otherclass-
es of medications for patients on beta-blocker monotherapy.
This was a retrospective chart review ofpatients at theYale Eye Center who received
a second, third, or fourth glaucoma medication to their existing regimen. The main out-
come measure was the percent IOP reduction at 28 to 180 days after the start of adjunc-
tive therapy.
A total of 829 patient charts were reviewed giving 134 data points. Patients were
pooled based on receiving a second, third orfourth medication, irrespective ofthe class of
medication added or the patient's current regimen. There was no significant difference in
IOP reduction between the additions of a second, third or fourth agent (p = .30). In addi-
tion to the pooled data, specific combinations of medications were also examined, but
showed no significant difference in IOP reduction between the addition ofa second, third,
or fourth agent. The addition of a prostaglandin as a second agent to patients on beta-
blockers significantly lowered pressure relative to pilocarpine (p = .001), however there
was no significant difference compared to alpha2 agonists (p = .46) and topical carbonic
anhydrase inhibitors (p = .25).
There is no significant difference in percent IOP reduction between the additions of
a second, third, or fourth glaucoma medication, suggesting that clinicians should consid-
er continued adjunctive therapy for patients with inadequately controlled IOP rather than
moving onto surgery.
Human LFA-1:Porcine ICAM-1 Dependent Adhesion and TNFa Production:
Implications for Xenotransplantation. Amar Krishnaswamy (Sponsored by Jef-
frey Bender). Section of Cardiology, Department of Internal Medicine, Yale Uni-
versity School of Medicine, New Haven, Connecticut.
The specific adhesive interactions between human leukocytes and porcine endotheli-
um are of great interest in the investigation of xenotransplant rejection. Natural killer
(NK) cells have been shown to compose a significant fraction of the xenoreactive infil-
trate. We sought to definitively establish porcine ICAM-l (PICAM-l) as the specific
porcine endothelial surface ligand for the human LFA-1 (hLFA-1) receptor on NK cells
and show that the engagement of hLFA-l by pICAM-l is necessary for the elaboration of
the potent proinflammatory cytokine TNFa. We transfected the 2FTGH human fibrosar-
coma cell line with a pICAM-1 plasmid and measured the effect ofthis surface pICAM-
1 production on adhesion by human and porcine peripheral blood mononuclear cells
(PBMCs) andhuman NK cells. Additionally, we compared the amount ofTNFa produced
by NK cells cultured with porcine aortic endothelial cells (PAEC) with and without block-
ing hLFA-l-dependent adhesion. Briefly, we found that adhesion by human and porcine
PBMCs and human NK cells to targets expressing pICAM-1 was markedly greater than
to ICAM-l null targets (by 30 percent, 65 percent, and 89 percent, respectively), and that
this adhesion was almost completely blocked by anti-hLFA-I monoclonal Ab (mAb).
Additionally, the production ofTNFa by NK cells adherent to PABC was attenuated 35
percentby the pre-administration ofhLFA-l blocking mAb to NK cells. We therefore con-
clude that pICAM-I is in fact the specific adhesive ligand on porcine endothelium for
human NK cell LFA-1, and that the production of TNFa by NK cells in the setting of
xenorejection is partially dependent upon LFA-l receptor engagement.
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Patterns of Efavirenz Use Among HIV-Positive Women in Urban HIV and
High-risk Obstetrics Clinics. Matthew P. Kronman, B.Joyce Simpson, Warren A.
Andiman, and Krystyn R. Wagner. Sections of Infectious Diseases, Departments
of Internal Medicine and Pediatrics, Yale University School of Medicine and Pedi-
atric AIDS Care Program, Yale-New Haven Hospital, New Haven, Connecticut.
We investigated patterns ofefavirenz use among physicians caring for HIV-positive
women in the primary HIV and high-risk obstetrics clinics (HROC) ofan academic teach-
ing hospital. Efavirenz, a non-nucleoside reverse transcriptase inhibitor approved for HIV
treatment, is a potential teratogen. The FDA recommends that women prescribed
efavirenz use two forms of birth control and avoid becoming pregnant. We conducted a
retrospective analysis of medical records of reproductive-age HIV-positive women seen
between September 1998 and December 2002, recording information documented at ini-
tial prescription of efavirenz, pregnancies occurring on efavirenz, other antiretroviral
medications taken during pregnancy, and fetal malformations noted at birth. We adminis-
tered a quiz regarding efavirenz's side effects to the HIV clinic providers. Four hundred
fifty-six reproductive-age HIV-positive women were treated in the adult (n = 442) and
pediatric (n = 14) clinics. Ninety-nine adult (22.4 percent) and three pediatric (21.4 per-
cent) reproductive-age women were prescribed efavirenz. At efavirenz's initial prescrip-
tion, 21.3 percent and 33.3 percent of medical records mentioned efavirenz's side effects,
3.8 percent and 0.0 percent documented birth control method, and 0.0 percent and0.0 per-
cent documented mention of teratogenicity or pregnancy test, respectively. Four percent
of adult efavirenz-takers became pregnant while on efavirenz. Fifty-seven pregnancies
were managed at the HROC; 98.2 percent resulted in live births, and 1.8 percent resulted
in intrauterine fetal demise. 7.3 percent ofthese women took efavirenz during pregnancy,
one of which resulted in intrauterine fetal demise, one in preterm delivery, and two in
uncomplicated births. Another pregnant efavirenz-taker suffered intrauterine fetal demise
before her first visit to the HROC. Eighty-seven percent ofthe adult HIV clinic providers
participated in the quiz; of these, 50 percent knew efavirenz was potentially teratogenic,
100 percent noted communicating medication side-effects at initial prescription, and 45
percent noted documenting this discussion in the medical record. We found strong evi-
dence that HIV-positive women are at risk ofexposing their fetuses to efavirenz's poten-
tially teratogenic effects.
Disulfide Bond Trapping of Predicted X Interfaces in the Channel of ai/Ji
GABAA Receptors. Namita S. Kumar, Jeff Horenstein, and Myles Akabas.
Department of Physiology and Biophysics, Albert Einstein College of Medicine,
Bronx, NewYork. (Sponsored by Michael Caplan, Department of Physiology, Yale
University School of Medicine, New Haven, Connecticut.)
The structure-function relationships of the GABA receptor are being clarified with
on-going study. This thesis examines one component of the GABAA receptor structure:
identification of the M2 segment residues that form the interface between adjacent aand
f subunits.
Previously, we studied the interaction of aligned, channel-lining residues in ac,A3
GABAA receptors using disulfide bond trapping. Intersubunit disulfide bonds formed at
three positions in the channel. At the 17' and 20' positions, disulfide bonds formed in the
presence and in the absence of GABA inhibiting the subsequent GABA currents. This sug-
gests that the channels were being locked in a closed, or partially closed, state. At the 6'
position, ,B-f, bonds formed in the presence ofGABA, locking the channel in an open, con-
ducting state. There was no evidence for disulfide formation at other positions. We infer
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that 1) the extracellular end ofM2 is more mobile/flexible than the cytoplasmic end, and
2) gating involves an asymmetric rotation of adjacent ,B subunits at the 6' position.
Now, we examine disulfide bond formation between substituted cysteines at predict-
ed a/fp subunit interfaces. Methods include: preparing the cysteine mutants with site-
directed mutagenesis, expressing the mutant pairs in Xenopus oocytes, and testing for
bond formation with electrophysiology. oa/f Cys pairs were chosen from predicted a-heli-
cal wheel plots ofthe subunits. In preliminary experiments, only one of ten mutants test-
ed showed evidence of disulfide bond formation; the peak currents of a,A18'CP1RJ9'C,
initially -243 nA, were potentiated roughly ten-fold by application of 10 mm DTT.
100:400 [tm copper-o-phenanthroline reversed the effects of DTT. This supports the idea
that the extracellular end of the channel is relatively mobile/flexible. Two mutants with
engineered Cys in the vicinity ofthe 6' position, a,VS'CPfT7'Cand a1F3'C13IS'C, did not
form disulfides either in the presence or absence of GABA, suggesting that the movement
leading to disulfide bond formation in a1T6'C13lT6'C is highly localized.
Hypoxia Inducible Factor-la GeneTranscription Regulation by Activator and
Repressor Cis Elements. David Lao, Reed Hickey, Yan Huang, and Frank Gior-
dano. Section of Cardiology, Department of Internal Medicine, Yale University
School of Medicine, New Haven, Connecticut.
The objective of this study was to characterize the sequence and regulation to the
promoter region of the human hypoxia-inducible factor-la gene. Using PCR amplifica-
tion, multiple regions ofthe HIF-1 alpha promoter were cloned into a luciferase construct
and transfected into multiple human cell lines. Cells were divided into normoxic and
hypoxic groups and subsequently assayed for differences in promoter activity using a
luminomenter. Cells were co-transfected with a beta-galactosidase expression vector for
normalization. A subgroup ofcells were also cotransfected with a HIF-1 alpha-expressing
plasmid to determine the effect of HIF-1 alpha protein expression on promoter activity.
The results show the presence of an activating element in the region between -165 and
+273 of the HIF-I alpha promoter which includes the entire 5' untranslated region. A
repressor element was found to be located in the region between -532 and -165 and
appears to be active in a cell type-dependent manner. This repressor activity is overcome
either with inclusion of more 5' promoter sequence or cotransfection with a HIF-1 alpha
expression plasmid. These results establish that multiple elements are involved in HIP-la
transcriptional regulation and indicate multiple target sites for modulation ofthis activity.
Functional Genomics of KRIT1, the Gene Mutated in Cerebral Cavernous
Malformation. Maxwell S.H. Laurans, Murat Gunel, Richard P Lifton. Department
of Neurosurgery and Department of Genetics, Yale University School of Medicine,
New Haven, Connecticut.
Mutations in KRITJ cause cerebral cavernous malformation, an autosomal dominant
disease featuring, malformation of cerebral capillaries resulting in cerebral hemorrhage,
strokes and seizures. The biological functions ofKRITJ are unknown. We have used spe-
cific anti-KRIT1 antibodies to investigate expression of this protein in endothelial cells
and human tissues. KRIT1 localizes to the endothelial vasculature of diverse human tis-
sues, and to structures important in forming the brain-blood barrier, specifically astrocyte
foot processes and human cerebral endothelial cells. Within endothelial cells, by both
microscopy and co-immunoprecipitation, we show that KRIT1 co-localizes with micro-
tubules during all stages of the cell cycle. In interphase cells, KRIT1 is found along the
length of microtubules. During mitosis, KRITI localizes in a pattern indicative ofassoci-
24Yale School ofMedicine - Thesis abstracts -2003
ation with microtubule plus ends. These results establish that KRIT1 is a microtubule-
associated protein; its location at plus ends in mitosis suggests a possible role in micro-
tubule targeting. These findings, coupled with evidence of interaction of KRITI with
Krevl and ICAPIla, suggest that KRIT1 may help determine endothelial cell shape and
function in response to cell-cell and cell-matrix interactions in the CNS by guiding
cytoskeletal structure. We propose that the loss of this targeting function leads to abnor-
mal endothelial tube formation, thereby explaining the mechanism of formation of CCM
lesions.
Sexual Orientation in the Doctor/Patient Relationship: Attitudes and Opin-
ions of theYale Community. Ryan M. Lieberman.Yale University School of Med-
icine, New Haven, Connecticut.
The study was designed to assess the attitudes and opinions of the Yale community
concerning the role of sexual orientation in the doctor/patient relationship. This was
accomplished through a web-based survey distributed to theYale community in February
2003. The survey included a section filled out only by those who identify themselves as
members ofthe GLBT (gay/lesbian/bisexual/transgender) population and was designed to
assess the opinions of this population concerning the need for a GLBT referral system.
Five Hundred and eighty-nine surveys were completed. Respondents classified them-
selves along a spectrum of sexual orientation as follows: 54 percent exclusively hetero-
sexual, 15 percent predominantly heterosexual, 7 percent bisexual, 9 percent predomi-
nantly homosexual, and 15 percent exclusively homosexual. Sexual orientation was a sta-
tistically significant predictor ofresponses to a number ofquestions related to topics such
as honesty with one's doctors, PCP awareness ofone's sexual orientation, and whether or
not one had seen a psychiatrist/psychologist. In contrast to a previous survey sampling
attitudes about sexuality within members of the Yale community, the present survey did
not elicit a single anti-gay sentiment despite the anonymous nature ofthe survey. Overall,
the results ofthe present survey indicate that the GLBT population may be receiving sub-
standard care (as defined for the purposes of this study) compared with their heterosexu-
al counterparts, primarily due to decreased physician awareness and sensitivity toward
issues surrounding homosexuality (as opposed to overtly expressed homophobia). The
GLBT population is generally in favor ofthe development ofa GLBT referral system: 73
percent ofGLBT respondents felt that theircommunity would be better served by switch-
ing to GLBT friendly PCPs, while 81 percent supported this idea applied to psychiatrists
and psychologists. Seventy percent of GLBT respondents were in favor of the develop-
ment of an official marker identifying providers as GLBT-friendly in order to assist peo-
ple in choosing their doctors.
Proper Coronary Vascular Development and Heart Morphogenesis Depend
on Interaction of GATA-4 with FOG Cofactors. Maya Beth Lodish, John D.
Crispino, and Stuart H. Orkin. Division of Hematology and Oncology, Children's
Hospital, Boston, Massachusetts. (Sponsored by Nancy Berliner, Department of
Medicine, Yale University School of Medicine, New Haven, Connecticut.)
GATA-family transcription factors are critical to the development ofdiverse tissues.
In particular, GATA-4 has been implicated in formation of the vertebrate heart. As the
mouse Gata-4 knock-out is early embryonic lethal because ofa defect in ventral morpho-
genesis, the in vivo function of this factor in heart development remains unresolved. To
search for a requirement for Gata-4 in heart development, we created mice harboring a
single amino acidreplacement in GATA-4thatimpairs its physical interaction with its pre-
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sumptive cardiac cofactor FOG-2. Gata-4 ki/ki mice die just after embryonic day (E)12.5
exhibiting features in common with Fog-2-4- embryos as well as additional semilunar car-
diac valve defects and a double-outlet right ventricle. These findings establish an intrinsic
requirement for GATA-4 in heart development. We also infer that GATA-4 function is
dependent on interaction with FOG-2 and, very likely, an additional FOG protein for dis-
tinct aspects of heart formation.
The Impact of Controlled Ovarian Hyperstimulation on IVF Outcomes. J.
Ryan Martin. Yale University School of Medicine, New Haven, Connecticut.
Introduction: It has been well established that several factors, including maternal age,
ovarian reserve, and laboratory quality influence assisted reproductive technology (ART)
outcomes. However, once a woman enters an ART program none of these factors can be
altered. We sought to determine if other factors, that are readily modifiable, significantly
impact ART outcomes. Specifically, we examined controlled ovarian hyperstimulation
(COH) parameters such as the daily dosage of gonadotropins, the length of the follicular
phase, and adjustment in the daily dose of gonadotropins during the cycle.
Methods: The charts of the 259 women who underwent fresh embryo transfer at the
Yale Reproductive Center in the year 2001 were analyzed. Information extracted includ-
ed: age of the patient, COR parameters, number of oocytes retrieved, clinical pregnancy
rates, and ongoing pregnancy rates. ANOVA and Chi-Square tests were performed to ana-
lyze the data.
Results: There were no significant differences in ongoing pregnancy rates between
women who underwent eight to nine days (26.1 percent), 10 to11 days (24.0 percent), or
12 or more days (26.1 percent) of gonadotropin stimulation. Similarly, the need to adjust
the daily dose of gonadotropins did not affect pregnancy rates. There was a trend towards
lower pregnancy rates as the starting daily gonadotropin requirements increased. Ongoing
pregnancy rates were 28.6 percent in women who began COR with two to three ampules
of gonadotropins per day, compared to 25.7 percent in women who began at four to five
daily ampules, and 22.1 percent in women who began with six or more ampules per day.
Women who required more than eight ampules ofgonadotropin per oocyte retrieved tend-
ed to be older and had lower pregnancy rates than women who required three or fewer
ampules of gonadotropin per oocyte.
Conclusion: In patients who reached embryo transfer at the Yale Reproductive Cen-
ter in 2001, there was no impact of follicular phase length or changes in daily
gonadotropin requirements on pregnancy outcomes. This suggests that physicians need
not necessarily be discouraged by a long follicular phase or the need to adjust the daily
dose of gonadotropins during the cycle.
Factors Influencing Adherence to Dosing Recommendations for Antipsy-
chotic Medications. Daniel M. Mayman and Douglas L. Leslie. Departments of
Psychiatry and Epidemiology and Public Health, Yale University School of Medi-
cine, New Haven, Connecticut.
The purpose ofthis study was to identify patient and practice area characteristics that
affect the quality of pharmacologic care received by patients with schizophrenia, as mea-
sured by adherence to Patient Outcome Research Team (PORT) recommendations. The
antipsychotic medication (APM) dosing regimen was identified in an insurance claims
database for patients with a diagnosis of schizophrenia in 1999 or 2000. The total daily
dose ofAPM was compared to the PORT recommendations, and each patient was identi-
fied as receiving a dose within, above, or below recommendations, or as not receiving an
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APM. Patients receiving polypharmacy were also identified. Using the patient's metro-
politan statistical area (MSA) of residence, practice area characteristics (per capita
income, percent minority, infant mortality rate) were determined using theArea Resource
File (ARF). Regression models were estimated using generalized estimation equations
(GEE). We found that 70 percent ofpatients diagnosed with schizophrenia were receiving
oral APMs, and of these, 59 percent received a dose within PORT recommendations.
Increasing age was associated with receiving a FGA and with being dosed below PORT
recommendations on an APM. A comorbid diagnosis ofanxiety or another psychotic dis-
order was associated with receiving an APM; dementia was associated with receiving a
dose outside of PORT recommendations. Percent of practice area that is African Ameri-
can was associated with not receiving polypharmacy, while both per capita income and
infant mortality rate were associated with receiving polypharmacy. None of the practice
area variables were significantly associated with adherence to PORT recommendations.
These findings indicate that patient characteristics are associated with adherence to dos-
ing recommendations, but that practice area characteristics generally are not. Assuming
that the PORT recommendations are sound, patients with schizophrenia may benefit from
further research on ways to increase adherence to the recommendations.
Estrogen Regulation of Fas Ligand in Immune Cells: Implications for
Autoimmunity. Saeher A.F. Muzaffar, Vikki M. Abrahams, and Gil Mor. Depart-
ment of Obstetrics and Gynecology, Yale University School of Medicine, New
Haven, Connecticut.
Given the predominance of autoimmune disease among women, the central roles of
monocytes/macrophages and thymocytes in mediating immune responses while averting
immunodeficiency or autoimmunity, and the contribution of the Fas/Fas ligand (FasL)
system to maintaining such homeostasis, we proposed to explore the relationships
between estrogen, these immune cells, and Fas/FasL to elucidate mechanisms ofautoim-
mune disease. The methods employed included RT-PCR, Western blotting, flow cytome-
try analysis, phase contrast microscopy, and in vivo experiments with rats. Our results
indicate that the effect of estrogen varies with the stage of monocyte and thymocyte dif-
ferentiation and ER isoform expression. Specifically, estrogen induced apoptosis in mono-
cytes expressing ER-P, an effect absent in macrophages expressing ER-a. This finding
was correlated with increased FasL expression in monocytes. In the thymus, we demon-
strated that ovariectomy-associated increases in thymic size correlated with markedly
decreased FasL in rat thymocytes. Estrogen administration increased the expression to
levels above controls. Likewise, in vitro treatment ofthymocytes with estrogen upregulat-
ed FasL expression in a time-dependent manner. Furthermore, CD4+8+ thymocytes
stained positively with antibody recognizing ER-a and P. These results thus implicate
estrogen-mediated FasL regulation in the perturbations ofmonoctye/macrophage and thy-
mocyte populations, which have been associated with various forms of autoimmune dis-
ease.
A Histologic Scoring System for Grading Liver Biopsies from Cirrhotic
Patients Based On HepaticVenous Pressure Gradients. Satish Nagula, Dhan-
pat Jain, and Guadalupe Garcia-Tsao. Section of Digestive Diseases, Department
of Internal Medicine.Yale University School of Medicine, New Haven, Connecticut.
The purpose of this study was to determine the relationship between specific histo-
logic findings on liver biopsies from cirrhotic patients and portal pressure, as determined
by hepatic venous pressure gradients. Additionally, our goal was to determine if specific
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histologic factors can be used to distinguish two different grades ofcirrhosis, "mild," and
"severe," based on the presence (or absence) ofclinically significant portal hypertension.
Biopsies and pressure measurements were retrospectively reviewed for 69 patients who
had HVPG measurements and liver biopsies within six months of each other. The biop-
sies were scored on several parameters detailing extent and location offibrosis, nodulari-
ty, inflammation, steatosis, and iron deposition. Using a stepwise linear regression model,
septal thickness and the presence ofsmall nodules predicted HVPG in cirrhosis (r= 0.646,
p < .001). A forward logistic regression model indicated that septal thickness and the pres-
ence of small nodules can be used to distinguish liver biopsies between cirrhotic patients
with and without clinically significant portal hypertension (HVPG > 10 mm Hg and
HVPG < 10 mm Hg; p < .05). These data demonstrates a significant relationship between
small nodularity and septal thickness with portal pressure. Additionally, these two para-
meters can be used to distinguish between two degrees ofcirrhosis based on the presence
of clinically significant portal hypertension.
Spontaneous Dermatitis in '6T Cell-Deficient Mice: The Role of IgE, Genet-
ics, and Dendritic EpidermalT Cells. Jennifer Hyunjoo Nam, Julie M. Lewis, and
Robert E. Tigelaar. Department of Dermatology, Yale University School of Medi-
cine, New Haven, Connecticut.
Atopic dermatitis (AD) is a chronic inflammatory skin disease characterized by
intense pruritus and chronically relapsing eczematous skin lesions, often associated with
elevated serum IgE levels. It has previously been reported that non-obese diabetic (NOD)
y6T cell-deficient (6-I-) mice, but not C57BU6 (B6) or (NOD X B6)F1.6-/- mice, devel-
op an a,B T cell-dependent, environmentally-influenced, localized spontaneous dermatitis
(SpD) resembling humanAD. Reconstitution studies further demonstrated that the SpD is
down-regulated by Vy5+ dendritic epidermal T cells (DETC). We analyzed whether IgE
levels correlated with genotype and/or the SpD phenotype. Total serum IgE levels
(ELISA) were determined in B6 wild-type (w.t.) and B6.6-/- mice, NOD W.t. and NOD.6-
/- mice, and (Fl X NOD).6-/- (BC) mice, raised in ventilated and non-ventilated housing
conditions. Higher IgE levels were found in NOD W.t. and NOD.6-/- mice compared to
B6 W.t. and B6.6-/- mice. Total serum IgE levels did not correlate with presence of SpD,
nor with the environment in which they were housed. These data suggest that IgE anti-
bodies do not play a primary role in the pathogenesis of SpD. Genome-wide microsatel-
lite mapping studies in otherAD mouse models have identified major susceptibility inter-
vals to chromosome 9 in NC/Nga mice and to chromosome 14 in NOA mice. Using
primers distinguishing NOD and B6 polymorphisms in the centers of these intervals,
DNA from BC.6-/- mice with SpD was analyzed by PCR. For both intervals, the
NOD/NOD vs. NOD/B6 ratios were 1.0, indicating that the interval(s) controlling sus-
ceptibility to SpD in NOD.[delta]-/- mice are distinct from those found in other mouse
models ofAD. Finally, in search of ultimately defining the ligand(s) for the DETC-spe-
cific Vy5/V61 T-cell receptor (TCR), a third goal was to develop a bioassay in a heterol-
ogous cell type, a ratbasophil leukemia cell line, RBL-2H3. A RBL-2H3 cell line express-
ing the V5/V61 TCR was developed, and preliminary studies performed in which pre-
loaded 3H serotonin was measured for release from Vy5/V611 transfectants upon stimu-
lation. The RBL bioassay is a first step towards defining the ligand(s) for the DETC-spe-
cific Vy5/V61 TCR, which will help to elucidate the physiological role ofthis intriguing
subset y6 T cells.
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Screening For Fetal Congenital Heart Disease Using Cardiac Axis, Nuchal
Thickness, and Four-Chamber View. Rabel Nardos, Nasturan Fouzi, Utku Oz,
Joshua Copel, and Ray Bahado-Singh. Department of Obstetrics and Gynecolo-
gy, Yale University School of Medicine, New Haven, Connecticut and University of
Cincinnati, School of Medicine, Cincinnati, OH.
This study aimed to determine the diagnostic accuracy ofthree sonographic markers,
mid-trimester nuchal thickness (NT), cardiac angle (CA) and four-chamber view (FCV)
in predicting major congenital heart defects (CHD) and to develop a screening algorithm
that combines the three parameters. This was a prospective study involving pregnancies
between 14 to 24 weeks ofgestation undergoing ultrasound evaluations for standard indi-
cations atYale perinatal unit betweenJanuary 2001 and May 2002. The FCV images were
printed out and cardiac axis manually measured by a perinatologist who was blind to the
status of patients. The delta cardiac angle (DCA) (expected-observed mean) was used as
an index of cardiac axis deviation. Gestational age variation in NT was offset by using a
regression equation for the expected median NT based on biparietal diameter. NT values
were expressed as multiples ofthe median. Fetal outcome data werecollected from autop-
sy report, neonatal echocardiogram report, or chart review. A total of772 subjects partic-
ipated, 27 ofwhom had postnatally confirmed CHD. Ventricular septal defect (VSD) was
the most common lesion at 44.4 percent followed by VSD and atrial septal defect (11.1
percent), transposition ofarteries (7.4 percent), Ebstein's anomaly (3.7 percent), malposi-
tion (3.7 percent), tetralogy of Fallot (3.7 percent), bicuspid aortic valve (3.7 percent).
Area under the ROC curve forNT was0.547 (p = .405) and for DCA was 0.511 (p = .848).
FCV had a sensitivity of25.9 percent with false positive rate of0 percent. Stepwise logis-
tic regression analysis for prediction ofCHD showed: NT [wald-chi square = 1.5163, p =
.2182], DCA [WCS = 0.4701, p = .4929], FCV [WCS = 0.2864, p = .5925]. In conclu-
sion, our study did not show NT or CA to predict CHD. There is however a trend towards
NT being the most discriminating marker. FCV had a reduced sensitivity in detecting
CHD. The low number ofCHD cases and the comparatively benign nature ofthe majori-
ty ofcardiac lesions may account for these findings.
Diagnostic Value of Epidemiological Risk Factors for Serologically Con-
firmed Leptospirosis in Northeastern Thailand. Daniel D.T. Pharo and Frank
Bia. Department of Internal Medicine, Yale University School of Medicine, New
Haven, Connecticut.
An analytical cross-sectional study was performed at Sawangdaendin Crown Prince
Hospital in the Sakon Nakhon province ofThailand fromJune toAugust, 2000. This study
attempted to determine the prevalence ofleptospirosis among patients with orwithout risk
activities for leptospirosis in order to assess the predictive value of these risk factors for
the acute diagnosis ofthis disease. The case group was defined as patients who presented
with fever and at least two other inclusion criteria, such as myalgia, headache, or con-
junctival suffusion, and had engaged in at least one of the following risk activities for
more than six hours a day during the 15 days before illness: plowing, pulling out sprouts
ofmostly rice plants, fertilizing and caring for crops, or walking through water. The con-
trol group was defined as patients who presented with the same inclusion criteria but did
not engage in the specified risk activities. Blood serum samples drawn from the cases and
controls were tested for IgM antibodies to leptospirosis infection with the LEPTO Dip-
stickAssay. Confirmation testing was also conducted on acute-phase serum samples with
the microscopic agglutination test (MAT), which showed results consistent with the
LEPTO Dipstick for the acute diagnosis ofleptospirosis. The study results indicated that
the overall prevalence of leptospirosis among all study patients was 37 percent. Among
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the case and control groups, the prevalence rates were 55 percent and 17 percent, respec-
tively (p < .001). The relative risk between these two groups was 3.2 (CI: 1.6-6.3), which
suggested that in Thailand those in the population exposed to the specific risk activities
were significantly more likely to have leptospirosis than patients who have not been
exposed.
Transcriptional Regulation of the Estrogen-Responsive B-Box Protein.
Melissa K. Pradhan, Peter Gaines, and Nancy Berliner. Section of Hematology,
Department of Internal Medicine, Yale University School of Medicine, New Haven,
Connecticut.
The estrogen-responsive B-box protein (EBBP) gene is one ofa subset ofgenes dis-
playing transcriptional regulation by the synergistic signaling of all-trans retinoic acid
(ATRA) and interleukin 3 (IL-3). We hypothesized that the murine EBBP promoter con-
tains retinoic acid response elements (RAREs) and STAT binding sites, and that interac-
tion of these with retinoic acid receptors (RARs) and STATs, respectively, is responsible
for EBBP expression induced by IL-3 and ATRA. First, we confirmed activation of
mEBBP in murine cell lines induced by IL-3 plus ATRA, and now have shown GM-CSF
and G-CSF plus ATRA also induce mEBBP expression, suggesting that these three
cytokine-induced pathways converge with the ATRA-induced pathway to stimulate
mEBBP expression. Second, we used a 2 kilobase murine EBBP fragment to screen bac-
terial artificial chromosomes containing genomic DNA. PCR was performed to generate
promoter fragments, which were then subcloned into the pGL2-basic reporter expression
plasmid and sequenced. A search ofthe TESS transcription factor web site revealed three
putative RAREs along with three potential STAT binding sites within the mEBBP pro-
moter, suggesting a role for retinoic acid signaling through RAR and STAT-mediated
pathways. Future studies will be aimed at confirming the functional importance of these
identified RAR and STAT binding sites, which will help elucidate the mechanisms by
which EBBP expression is regulated in myeloid progenitors.
Medical Knowledge Influences AttitudesTowards Allogeneic BloodTransfu-
sion and Bloodless Surgery. Mari Rebane and Alan Dardik. Section of Vascular
Surgery, Department of Surgery, Yale University School of Medicine, New Haven,
Connecticut.
The purpose ofthis study was to determine how a person's medical knowledge influ-
ences their feelings toward and willingness to accept allogeneic blood transfusion and the
relatively new techniques ofbloodless surgery.
The data for this study were collected with aquestionnaire. We compared43 second-
yearYale University School ofMedicine students to 46YaleUniversity School ofLaw stu-
dents. As control groups, we included in the study 10 anesthesiologists working at Yale
New Haven Hospital and 25 Jehovah's Witnesses from the New Haven, Connecticut, area.
Significantly more medical students (88 percent) compared to law students (65 percent)
were willing to accept the use of allogeneic blood transfusion in their perioperative care
(p = .01) All anesthesiologists (100 percent) and no Jehovah's Witnesses (O percent) were
willing to accept an allogeneic blood transfusion. Medical and law students ranked the
bloodless surgery methods in the same order and were equally willing to accept their use.
Both groups ranked minimally invasive surgery first, followed by erythropoietin and
hemodilution. Both groups also ranked tolerance ofanemia as the last option. The results
of this study suggest that relatively greater medical knowledge makes people more likely
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to accept the use of allogeneic blood but does not affect their feelings toward the use of
bloodless medicine techniques.
Methodologic Sources of Inconsistent Results in Studies of Prognosis in
Prostate Cancer. Marta E. Rivera (Sponsored by John Concato, Clinical Epi-
demiology Research Center, West Haven VA Medical Center). Section of Gener-
al Internal Medicine, Yale University School of Medicine, New Haven, Connecticut.
Purpose: Prostate cancer (PC) is a heterogeneous disease, and men can die "from"
the malignancy or "with" it. When considering treatment options with their patients, clin-
icians often consider various prognostic factors, such as men's age, race, anatomic stage,
and histological grade; new prognostic markers are being reported with increasing fre-
quency. Importantly, studies of prognosis in PC have produced contradictory results. The
objective of this thesis was to characterize the extent of inconsistent results among stud-
ies ofprognosis in PC. We hypothesized that contradictory results are associated with inat-
tention regarding methodological principles of clinical epidemiology and biostatistics.
Methods: The research design consisted of 1) selecting a representative sample of publi-
cations, 2) examining the methodological rigor of prognostic analyses, and 3) determin-
ing whether results for a given factor were consistent or inconsistent across different stud-
ies. Results: A focus on mortality as the endpoint of interest in a MEDLINE search iden-
tified 272 publications; 48 were designated as "core studies" after applying a sequence of
exclusion criteria. Studies often failed to adhere to basic methodological criteria; only 19
(40 percent) articles specified a zero-time, and only 30 (63 percent) used multivariable
analysis to ascertain independent prognostic factors. Conclusion: Inconsistent results
among studies ofprognosis in PC occurin the context ofinsufficient attention to standards
ofprognostic research. Improved methods of assessing prognosis could enhance the clin-
ical management of men with prostate cancer.
A Healthcare Services Research Project: The National Job Market for Radi-
ologists andTheir Provision of Emergency Radiology Services. Daniel David
Saketkhoo, Anne M. Covey, Jonathan H. Sunshine, and Howard R Forman.
Department of Diagnostic Radiology, Yale University School of Medicine, New
Haven, Connecticut.
The purpose is to present the most recent data on the nationwide diagnostic radiolo-
gy job market using a help-wanted index and to investigate the provision of emergency
radiology services.
1) All diagnostic radiology positions advertised in the American Journal of
Roentgenology and Radiology between January 2000 and December 2002 were coded by
practice type, geographic location, and subspecialty and were compared with previously
published results from 1991 through 1999. 2) A telephonequestionnaire asking aboutday-
time image interpretation duties, night-time radiology coverage patterns, and radiologist
staffing needs was administered to representatives of 97 private, community hospital
emergency departments.
From January 1999 through December 2002, 20,424 positions were advertised for
diagnostic radiologists, representing a 287 percent increase as compared to the previous
four-year period. The 12-month rolling average ofjob advertisements peaked in February
2002 (at 488 ads) and decreased rapidly to 432 in December 2002, a level not seen since
August 2000. The proportion of academic advertisements has increased steadily during
the past four years, from 34.0 percent in 1999 to 42.7 percent in 2002. A statistically sig-
nificant relative increase in advertisements was noted in the Midwest. Statistically signif-
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icant relative increases were also observed for the subspecialties ofabdominal radiology,
mammography, neuroradiology, pediatric radiology, chest radiology, and nuclear medi-
cine; while statistically significant decreases were seen in general and vascular/interven-
tional positions. Although relative demand foremergency radiologists has decreased, 23.7
percent of emergency departments surveyed reported shortages in emergency radiologist
staffing. Radiologists perform daytime primary interpretation of plain films at 40.2 per-
cent ofthese departments, CT scans at 93.8 percent, and sonograms at 93.1 percent. Dur-
ing the nighttime, 8.2 percent of these departments possess no radiology coverge, 82.4
percent utilize teleradiology coverage in some form, and 9.3 percent employ in- house,
rotating, "non-ER-dedicated" radiologists.
Demand for radiologists has halted its multi-year ascent since Fall 2001. In addition,
there is great variation in the provision of imaging interpretation throughout the nation,
independent ofemergency department size, location, and trauma center designation. Cur-
rent Policy should be directed toward training radiologists for areas of greatest need and
developing standards for imaging interpretation across all subspecialties, including emer-
gency radiology.
Incidence and Risk Factors Associated with Early Childhood Pneumonia in
Antananarivo, Madagascar. Rebecca Laura Seekamp and Ratsima Hariniaina
Elisoa (Sponsored by Frank Bia and Ravi Durvasula). Yale University School of
Medicine, New Haven, Connecticut.
The World Health Organization estimates that acute respiratory infection causes
about four million deaths in children under the age offive years annually. This pilot study
set out to determine the contribution of childhood pneumonia to hospital admissions in
Madagascar and what risk factors are associated with hospitalization forchildhood pneu-
monia. For six weeks, all new cases ofpneumonia in children less than five years of age
in two hospitals in the capital city of Madagascar were recorded. Pneumonia was diag-
nosed clinically by observing the WHO defined signs: costal retraction, nasal flaring, and
respiratory rate more than 50 breaths/minute. With her consent, the patient's mother was
administered a questionnaire regarding demographic factors and the health history ofher
child to determine the risk factors associated with acquiring pneumonia. Forcomparison,
home visits toloosely age and location-matched case controls were made. At"H6pital Des
Enfants," the mean weekly incidence ofpneumonia in children under five was determined
to be 19.6 cases per 100 admissions over six winter weeks. In the hospital "Befalatanana"
the mean weekly incidence was 23.3 per 100 admissions during July and August 2000
(winter). A total of 21 cases were compared with 20 age-matched controls by question-
naire. Although initial statistical analysis appeared to associate age, cooking method used,
number of rooms in the home, lack of running water, vaccine history, and lack of med-
ication availability and use at home with the acquisition of and hospitalization for pneu-
monia, there were no statistically significant differences upon multivariate analysis
between the two groups. This survey experience demonstrates that the incidence ofpneu-
monia inAntananarivo is comparable to that in otherdeveloping countries. A future study
with greater power would be beneficial to look at larger numbers ofchildren.
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The Effect of Cholesterol-related Knowledge on Patients' Ability to Reach
Target Cholesterol Levels. Jeffrey A. Seiden, Susan Cheng, and Harlan M.
Krumholz. Section of Cardiology, Department of Internal Medicine, Yale Universi-
ty School of Medicine, New Haven, Connecticut.
The purpose of this study is to determine whether patients with coronary artery dis-
ease (CAD) are more likely to reach their target cholesterol levels if they possess an
understanding ofcholesterol's relationship to heart disease. Utilizing a patient population
with known CAD who were admitted to the hospital for a cardiac event or preventive
intervention, we analyzed subjects' baseline responses to the open-ended question, "What
can you tell me about the relationship ofcholesterol to heart disease?" Patients were divid-
ed into one of two groups based on their responses: one with knowledge, Group A (n =
561), and one without knowledge, Group B (n = 177). Using bivariate and multivariate
statistical analysis, we determined that age > 65 years and lack of any college education
were independent predictive factors for lacking sufficient cholesterol-related knowledge,
as defined in this study. Further analysis demonstrated that patients in GroupA were more
likely to reach their target level for low-density lipoprotein (LDL) after one year of fol-
low-up (71.4 percent in Group A vs. 58.3 percent in Group B, p = .003). In addition, those
patients in Group A were more likely to reach their target for all cholesterol parameters
(total cholesterol, LDL, and high-density lipoprotein [HDL]) after one year (49.9 percent
vs. 40.4 percent, respectively, p = .04). These results indicate that while educational efforts
after hospitalization for CAD may be effective in increasing target compliance, not all
patients respond equally to such interventions. A baseline understanding of cholesterol
and its relationship to cardiac disease is predictive for success in reaching one's choles-
terol target values one year after hospital admission. Efforts by primary care physicians,
especially directed toward those patients over 65 years old and those without any college
education, may help improve the population's baseline understanding ofcholesterol, thus
leading to improved outcomes in patients diagnosed with CAD.
Serotonergic Neurons of the Midbrain Raphe Are Stimulated by Hypercap-
nic Acidosis And Are Adjacent to Arteries. ChristopherAndrew Severson. Yale
University School of Medicine, New Haven, Connecticut.
Serotonergic neurons of the raphe nuclei project throughout the CNS, and are
involved in many brain functions and human diseases, but it has yet to be demonstrated
whether there is a unifying role for these neurons. Here we show that serotonergic neu-
rons from the midbrain raphd nuclei markedly increase their firing rate in response to mild
acidosis, both in slice preparations and in tissue culture. Within the dorsal and median
raphd, tryptophan hydroxylase immunoreactive neurons were closely associated with
large arteries. These same properties are found in serotonergic neurons of the medullary
raphe, which have been shown to act as central pH chemoreceptors modulating respira-
tion. The striking homogeneity ofthese properties between rostral and caudal raphe nuclei
suggests a common function for serotonergic neurons throughout the raphe system. We
propose that serotonergic neurons in the midbrain act as central pH chemoreceptors. It is
suggested that these neurons respond to systemic acidosis, mediating increases in arousal,
anxiety, and changes in cerebrovascular tone, all of which are known effects of both aci-
dosis and midbrain raphe activity.
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Role of Extracellular Matrix Molecules in Axonal Growth and Guidance in
the Developing Mouse Olfactory Pathway. Elaine Lee Shay and Charles A.
Greer. Department of Neurosurgery, Yale University School of Medicine, New
Haven, Connecticut.
Olfactory sensory neuron axons follow stereotypic spatial and temporal paths in the
establishment of the olfactory pathway. Extracellular matrix (ECM) molecules are
expressedearly in thedevelopingolfactorypathway and have been proposed to have a role
in the initial establishment of the primary olfactory projection. The aim of this study was
to characterize the expression patterns of ECM molecules during the period when
glomeruli (bundles of synaptic neuropil) are formed. We examined the spatio-temporal
distributions of four ECM molecules in the developing mouse olfactory system: laminin,
perlecan (a heparan sulfate proteoglycan), tenascin, and condroitin sulfate proteoglycans
(CSPGs). The data presented here describe a coordinated expression of these cues in the
pathway which appear to: 1) promote axon outgrowth within the pathway and 2) restrict
them to the pathway. Moreover, we demonstrate that ECM components are not homoge-
neous across the extent of the pathway; ensheathing cells appear to produce different
ECM molecules in differentregions oftheolfactory pathway. These data demonstrate that
ECM molecules are present in dynamic spatio-temporal positions to affect the growth of
olfactory sensory axons as they navigate to the developing olfactory bulb and establish
synapses with the output neurons of the olfactory bulb.
Isolation and Characterization of Retinal Microglia in Royal College of Sur-
geons Rat. Anil M. Shivaram, Nobuo Jo, Yoshiko Usui, Guey-Shuang Wu, and
Narsing A. Rao. Doheny Eye Institute, University of Southern California, School of
Medicine, Los Angeles, California. (Sponsored by Ron A. Adelman, Department
of Ophthalmology and Visual Sciences, Yale University School of Medicine, New
Haven, Connecticut.)
Purpose: To demonstrate that retinal microglial migration from the ganglion cell
layer(GCL) to thephotoreceptor later (PRL) in the black-eyed, pigmented RoyalCollege
ofSurgeons (RCS) p+ rat with inherited retinal dystrophy differs from microglial migra-
tion in the pink-eyed RCS strain.
Methods: Two separate techniques ofidentifying retinal microglia as they migrated
from the ganglion cell layer (GCL) to the photoreceptor layer (PRL) were employed. A
fluorescent, lipophilic dye,4Di-lOASP, was injected into the superficial superior collicu-
lus ofnewborn (postnatal day 1) RCS p+ pups. This dye, which is retrogradely transport-
ed to ganglion cells ofthe inner retina, is then phagocytosed by resident retinal microglia
as the ganglion cells undergo normal programmed cell death. Fluorescent microglial
migration was followedbyimaging retinal sections frompostnatal days 21,31,45, and 60.
Similarly, retinal sections from enucleated eyes of RCS p+ pups on postnatal days 21,3 1,
and 45 were stained for themacrophage/microglia marker, CD1lb(OX42), using indirect
immunohistochemistry techniques.
Results: Retinal microglia identified through labeling with 4Di-lOASP were found
to have reached the photoreceptor layer (PRL) by postnatal day 31. Similarly, microglia
staining positive forOX42 were also found to have reached the PRL by postnatal day 31.
However, in both methods, no microglia were visible within the photoreceptor layer at
postnatal day 21.
Conclusions: Thisexperiment was designed to use different methodologies aimed at
identifying retinal microglia to ascertain if there was a difference in the time course of
microglial migration between two strains of rats with inherited retinal dystrophy, the
black-eyed RCSp+ and thepink-eyed RCS variant. Frompriorstudies, it has been shown
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that retinal microglia are attracted to the photoreceptor layer as photoreceptor outer seg-
ment debris accumulates in rats with this form ofinherited retinal dystrophy.
Compared to the previously studied pink-eyed RCS strain, the pigmented RCS p+ rat
shows a slowing of microglial migration by approximately ten days.
Preliminary Evidence of a Decline in Cortical GABA Levels During the Initial
Month of Sobriety in Alcohol Dependent Patients: A 'H MRS Study. Gabriel
Pearce Simon, Gerard Sanacora, Michael Appel, John Krystal, and Graeme
Mason. Yale University School of Medicine
Purpose: To verify the presence of a decline in cortical Gamma-aminobutyric acid
(GABA) levels following establishment of sobriety in chronic alcoholics using 1H MRS.
Methods: 1H MRS was performed on alcoholic patients shortly after commencing
alcohol cessation, and again at one and six months following establishment of alcohol
abstinence. Levels of occipital cortex GABA were measured at each time point using a
previously described homonuclear editing protocol to isolate a specific GABA proton res-
onance. Comparisons to control subjects scanned in a similar manner were made in order
to evaluate disruptions in cortical GABA in the abstinent alcoholic subjects over time.
Results: Control subjects had a mean GABA level of 1.35 + 0.23 mmol/kg (mean +
SD). GABA levels were 1.40 + 0.33, 1.30 + 0.31, and 1.17 + 0.14 mmol/kg forthe groups
sober -7 days, -30 days, and over 6 months, respectively. The cross-sectional analysis
done with ANOVA showed no significant group effect (p = .371). Given the small num-
ber of subjects in the long-term sober group in this preliminary study, exploratory post-
hoc Student's t-tests revealed that long-term sober subjects may have lower cortical
GABA levels than the 7-day group (p = .033) and healthy controls (p =0.048). There were
no significant differences in tissue composition, either total tissue or percent gray matter,
in the voxel. For the seven subjects scanned at -7 days and again at -30 days, a paired two-
tailed t-test was done to evaluate changes in their GABA data. Those seven paired studies
showed a decrease of GABA from 1.63 + 0.18 to 1.39 + 0.23 mmollkg, which is a mean
decrease of 0.25 mmol/kg. A paired two-tailed t-test showed that GABA decreased sig-
nificantly by one month (p = .046; GABA reduced by 0.25 mmol/kg) compared to the 7-
day measurement. There were no significant changes in tissue composition, either total
tissue or percent gray matter, in the voxel.
Conclusions: During the acute phase of withdrawal, CNS GABA levels in chronic
alcoholics, as measured by 1H -MRS, are similar to healthy controls, and subsequently
decline to subnormal levels during the ensuing period of sustained sobriety. Further study
is required to determine the precise significance of these findings in terms of their patho-
physiologic relationship to alcoholism, and their potential for improved therapies in the
future.
Developing Anti-CD30 Recombinant Immunotoxins Targeting Shed and
Non-Shed Epitopes for Cancer Therapy. Abhishek Sinha, Richard Beers,
Satoshi Nagata, Tapan Bera, Masanori Onda, Kenneth Santora, and Ira Pastan.
Laboratory of Molecular Biology, National Cancer Institute, National Institutes of
Health, Bethesda, Maryland. (Sponsored by Vincent DeVita, Yale Cancer Center,
Yale University School of Medicine, New Haven, Connecticut.)
Although combination chemotherapy and radiation therapy achieves high remission
rates in patients with Hodgkin's disease (HD) and some forms of Anaplastic Large Cell
Lymphoma (ALCL), most patients who relapse will die of their disease. Also, approxi-
mately 20 percent of long-term survivors of HD who receive chemotherapy and radiation
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therapy develop secondary malignancies, which further underlines the need for more
selective therapeutic agents. CD30, a 120 kd transmembrane protein of the TNF receptor
family, is a human lymphocyte activation antigen that is consistently over-expressed in
Reed Steinberg cells (HD) and in ALCL cells, yet it is poorly expressed on normal lym-
phocytes, making it an ideal target for selective immunotherapy. Recombinant immuno-
toxins (RIT's) genetically fuse the Fv (variable region) of a monoclonal antibody (MAb)
targeting a surface tumor antigen with a modified form of the Pseudomonas exotoxin,
combining the specificity of an antibody with the powerful cytotoxicity of a bacterial
toxin. To develop anti-CD30 RITs, four new high affinity anti-CD30 antibodies (T420,
T427, T405, T105) targeting different epitope groups were selected from a panel of anti-
CD30 MAbs. Because part of CD30 is cleaved into a soluble fragment, it is important to
design RITs that target the shed and non-shed CD30 epitopes. Aftercloning and sequenc-
ing the variable regions ofthese MAbs, separate expression constructs were made for the
light chains (VL) and the heavy chains fused to the Pseudomonas exotoxin (VH + PE38).
After expressing, refolding, and purifying the RITs, each RIT's specific cytotoxicity was
evaluated in various CD30+ cell lines. Three of RITs demonstrated high degrees of spe-
cific cytotoxicity towards CD30+ cells in in vitro assays, with IC5s as low as 0.63 to 2.0
ng/ml. RITs with the highest activities will be further characterized, and the RIT with the
most favorable properties may be a candidate for development for clinical trials.
Food forThought: A Noninvasive Method for Measuring the Electrical Activ-
ity of a Neuronal Ensemble by BOLD fMRI. Arien Smith and Robert G. Shul-
man. Department of Molecular Biophysics and Biochemistry, Yale University
School of Medicine, New Haven, Connecticut.
Functional magnetic resonance imaging (fMRI) is rapidly becoming the most wide-
ly utilized imaging modality in field of neuroscience. Its ability to localize and quantify
brain activity with high temporal and spatial resolution make it an invaluable research and
diagnostic tool for imaging the human brain. Like other functional imaging modalities,
fMRI assesses brain function through indirect measurements ofneuronal energy expendi-
ture such as oxygen consumption (CMRO2) and blood flow (CBF). However, no quanti-
tative measurements have been made between these parameters and underlying electrical
activity. We present here the first quantitative data linking cerebral oxygen consumption
(CMRO2), as measured by blood-oxygen level dependent (BOLD) fMRI, to neuronal fir-
ing (v). We studied localized changes in cerebral energy metabolism (ACMRO2/CMRO2)
in six a-chloralose anesthetized rats during forepaw stimulation from light (condition I)
and deep (condition II) anesthesia. Using fMRI guided stereotactic coordinates, we stud-
ied localized changes in the firing frequency (Av/v) of 36 neuronal populations underthe
same conditions. Alpha chloralose anesthetized rats showed a dose dependent decrease in
baseline energy consumption and neuronal firing activity. Administration ofhigher doses
of alpha chloralose resulted in a decrement in the respective values of CMRO2 and v, of
0.32 + 0.08 and 0.29 + 0.11 respectively. Stimulation from high baseline neuronal activi-
ty and energy consumption yielded statistically insignificant values of 0.40 + 0.13 and
0.29 + 0.13 for ACMRO/CMRO2 and Av/v, respectively. In comparison, stimulation
from deeper anesthesia yielded significantly greater values in both parameters of 1.02 +
0.22 and 1.04 + 0.32 for vCMRO/CMRO2 and Av/v, respectively. The final values of
CMRO2 and v during forepaw stimulation were nearly identical regardless of the initial
activity. This study represents the first quantitative link between energy consumption and
electrical activity. Previous 13C NMR spectroscopic studies under similar conditions
demonstrated a 1:1 stoichiometry betweenACMRO2/CMRO2 and glutamate neurotrans-
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mitter flux (V cycle). The combined results show that ACMRO2/CMRO2=AVcycieIVcy
ce1:AV/V.
Optimized Endoscopic Repair of the Traumatized Facial Skeleton: Cranial
Nerve VIl Region. Matthew Stiebel and Chen Lee. Division of Plastic and Recon-
structive Surgery, Department of Surgery, San Francisco General Hospital, Uni-
versity of California, San Francisco, California. (Sponsored by Grant Thompson,
Yale University School of Medicine, New Haven, Connecticut.)
The purpose of this study was to determine if a more optimal method of repairing
facial fractures in the cranial nerveVII region could be achieved with the endoscope. Con-
servative management rarely achieves anatomic fracture repair and can result in irre-
versible structural deformity and dysfunction. Traditional operative methods require
access through visible facial incisions and risk injury to the facial nerve. We report endo-
scopic methods of facial fracture repair that achieve excellent fracture reduction and sta-
bilization, with minimal risk of facial nerve injury.
A consecutive series of 65 endoscopically assisted facial fracture repairs were ana-
lyzed. Endoscopic repairs of the condylar neck (n = 40) of the mandible were performed
through an intraoral incision. Endoscopic arch repairs (n = 25) of the midface were per-
formed through a preauricular incision. Outcomes were evaluated by postoperative frac-
ture reduction on radiographs, occlusion, interincisal jaw opening, and facial nerve func-
tion.
Thirty-seven of 40 condylar neck mandible fractures went on to anatomic bone
union, whereas three of40 had either incomplete fracture reduction or re-fracture through
the plate. There was one temporary palsy of CN VII that resolved spontaneously. Jaw
opening exceeded 40 mm by the eighth postoperative week. Computed tomographic
images demonstrated anatomic arch repair in all 25 endoscopically repaired cases. Six of
seven endoscopically repaired Le Fort III facial fractures went on to restoration of their
premorbid occlusion. One of seven had an excellent restoration of the occlusal interface
but a cant to the occlusal plane. Two of seven had improved but incomplete restoration of
the malar prominence and enopthalmos ipsilateral to the side of endoscopic arch repair.
Eight of 25 endoscopic arch repairs developed temporary paralysis of the frontal branch
of CN VII that recovered completely by the 10th postoperative week.
We have developed novel endoscopically assisted techniques to facilitate repair of
facial fractures in the region of CN VII. These techniques have been successfully applied
to accurately restore the facial skeleton to its preinjury anatomic position in the region of
CN VII with minimal risk of facial paralysis by using limited and well-hidden incisions.
Reconstitution of the Acetylcholine Receptor and Cryo-EM Imaging for
Spherical Reconstruction. Grace K. Suh, Qiu-Xing Jiang, and Fred Sigworth.
Department of Cellular and Molecular Physiology, Yale University School of Med-
icine, New Haven, Connecticut.
In a living cell, a myriad of different biological macromolecules play various func-
tions for its survival and eventual death. The study ofbiological macromolecules includes
a detailed understanding of their structure. Structural biology has enhanced development
of therapeutics targeting specific portions of a given macromolecule. However, existing
modes for structural determination have numerous limitations, particularly in studying
membrane proteins. Spherical reconstruction is a method developed to overcome difficul-
ties of current methods to study membrane proteins in lipid bilayers. The purpose ofthis
thesis was to prepare the acetylcholine receptor for spherical reconstruction. Purified
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acetylcholine receptors were reconstituted into lipid vesicles. The role of the lipid com-
position, choice ofdetergent, and ionic concentration on thequality ofreconstitution were
explored biochemically. In addition, the reconstituted vesicles were imaged using nega-
tive staining and cryo-electronmicroscopic methods. Results obtained from these experi-
ments indicate that thepurified acetylcholine receptoris able tobereconstituted into small
bilayer vesicles consisting of 1,2-Dioleoyl-sn-glycero-3-phospho-L-serine (DOPS), phos-
phatidic acid (PA), and cholesterol (Ch) in molar ratio of3:1:1. Consistent with previous-
ly published results, the negatively charged head groups of DOPS, along with the ability
for PA to exist in hexagonal phases, produce a stable membrane in combination. Choles-
terol may play a role in stabilizing the membrane protein. We have also determined that
the use ofdetergent CHAPS was superior to cholate for reconstitution ofAChR, and the
optimal condition for reconstitution by dialysis included high ionic concentration. The
receptors in vesieles were successfully imaged using electronmicroscopy. These images
suggest that spherical reconstruction methods can be applied to study the membrane pro-
tein acetylcholine receptor.
A Methodologyfor Optimizing the in VitroVascularization of Devitalized Der-
mis Based Skin Equivalents. Anya Mari Szeglin. Yale University School of Med-
icine, New Haven, Connecticut.
Avascular skin grafts have been available for several years, but theirperformancehas
been disappointing in clinical usage. Integration of a vasculature system into human syn-
thetic skin equivalents may improve graft viability since inadequate perfusion in the post-
transplant period may decrease graft acceptance. Previously it has been shown that cul-
tured human umbilical vein endothelial cells (HUVEC) infected with BCL-2 will suc-
cessfully form tubes within a collagen gel and, after implantation into immunoincompe-
tent mice, will then undergo transformation into complex human- endothelium-lined
microvessels. This technology has been applied to perfusing human skin equivalents.
Engraftment success was defined as the presence ofa continuous epithelium ofhuman ori-
gin and multiple vessels perhigh powered field extending through the bottom two-thirlIs
ofthe dermis. Based on thisdefinition, the success rate offorminggrafts perfused through
HUVEC-lined microvessels is approximately 75 percent. To facilitate the clinical appli-
cation of skin equivalents, improved microvessel perfusion and enhanced survival are
necessary. We investigated different methods for seeding HUVEC onto acellular dermis,
including using different inoculation techniques, varying the incubation period, and pre
seeding with fibroblasts to delineate a reliable and consistent human skin equivalent
methodology. The goal of these experiments was to improve the duration of endothelial
cell survival in grafts in vitro to increase the shelf life of vascularized grafts, to increase
the migration ofendothelial cells into grafts, with the aim ofultimately improving vascu-
larization. Since it has also been shown that fibroblasts may improve vessel performance,
we also evaluated the optimal conditions for introducing fibroblasts into the grafts. Here
we test multiple conditions for introducing HUVEC into skin grafts and used the para-
meters ofnumber of vessel buds entering the grafts, area ofcoverage, and length ofmigra-
tion ofbuds to quantify results. This analysis showed the incubation period that produced
the greatest number ofvessel buds was 24 hours. The cross sectional area ofcoverage was
increased by inoculating HUVEC in a droplet at 24 hours and was equivalent with using
acloning disk for seeding at 48 hours. Thecloning disk anddroplet methods showed sim-
ilar invasion at 24 and 48 hours. Fibroblast migration and distribution was greatest when
incubated for 120 hours. Extended migration and survival of HUVEC into acellular der-
mis may improve the graft viability and thus its clinical utility.
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"Aromatherapy" and the Neuropsychological Effects of Odor: A Systematic
Review and Presentation of a Pilot Study in Children Receiving Stem Cell
and Bone MarrowTransplants. Kathryn M.Teel, Elena Ladas, and Kara M. Kelly.
Division of Pediatric Oncology, Department of Pediatrics, Columbia University,
NewYork, NewYork. (Sponsored by Zeev N. Kain, Department of Pediatrics, Pedi-
atric Anesthesiology, and Child Psychiatry, Yale University School of Medicine,
New Haven, Connecticut.)
Purpose: This paper provides a systematic review of research findings on the thera-
peutic use of essential oils or other odors to alleviate health-related neuropsychological
conditions including anxiety and other stress responses, dementia-related agitation, smok-
ing withdrawal symptoms, nausea, sleep disturbance, and pain.
Methods: Data collection strategies included computer literature searches and checks
of references listed in previous reviews. Papers were evaluated in the following areas:
study design, sample size, type ofinterventions, measurement tools, and Statistical analy-
sis. Papers that met criteria for randomized controlled trials were scored for methodology
using the Jadad method.
Results: Thirty-four studies met criteria for inclusion, including fifteen randomized
controlled trials. Of the randomized controlled trials, two received Jadad scores above
three (out of five). Areas of scientific weakness included poor study design, inadequate
blinding or placebo choices, small sample sizes, combination of odor interventions with
other confounding variables, imprecise data collection methods, and insufficient statisti-
cal analysis. Despite this, there is evidence to support the efficacy of odor interventions in
the short-term relief of anxiety and symptoms of smoking withdrawal. The evidence in
favor of treating dementia-related agitation, sleep disturbance, nausea, and pain with aro-
matherapy is inconclusive.
Conclusions: Aromatherapy or odor intervention research must improve its method-
ology in order to produce a quality evidence base and gain support from the convention-
al medical community. Future studies should seek to replicate the findings outlined here
using improved methodologies, in order to maximize patient care while maintaining an
evidence-based practice of medicine. An example of a rigorously designed, currently
ongoing clinical trial evaluating the use of aromatherapy for anxiety and nausea in chil-
dren undergoing stem cell and bone marrow transplants is included as a model for future
research.
UCSF Mount Zion: The Closure of aTeaching Hospital and Its Primary Care
Residency Program. Jennifer Sara Teitelbaum1, Andrew D. Auerbach2, M. Car-
rington Reid1, and John S. Hughes1. 1Division of General Internal Medicine, Yale
University School of Medicine, New Haven, Connecticut; 2Department of Medi-
cine, University of California, San Francisco, San Francisco, California.
In November 1999, financial losses led the University ofCalifornia at San Francisco
Medical Center (UCSF) to close all inpatient services at Mount Zion Hospital, a commu-
nity teaching hospital affiliated with UCSF since 1990. As a result of the closure, Mount
Zion's primary care residency program (MZPC) was merged with UCSFs university-
based primary care program. We examined these events in the context of three major cur-
rents running through the U.S. health care landscape: containment of rising health care
costs, financial pressures on teaching hospitals, and the shifting priorities in graduated
medical education with respect to subspecialty medicine and primary care. As part of this
descriptive study, we investigated the impact ofthe Mount Zion closure on all UCSF inter-
nal medicine residents who were in training at the time. Using a cross-sectional survey,
we found that a majority ofresidents felt the closure was harmful to their training, but that
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reasons varied by program affiliation. Many specific areas oftraining remained unaffect-
ed. Low morale correlated with abandonment ofgeneralist career plans among some pri-
mary care residents (p = .02). We concluded that the perception of harm reflected a tem-
porary reaction to change rather than actual harm to the quality ofthe programs, and that
while attrition from generalism may have resulted from disillusionment by some resi-
dents, it more likely reflected a national decline in interest in primary care since 1997. We
also concluded that the closure of Mount Zion and its residency program was a conse-
quence ofthe shifting emphasis toward subspecialization in the U.S. and is a harbinger of
further changes in that direction.
Determination of in Vitro Replicative Fitness of Nevirapine-resistant HIV-I
Using Real-time PCR. Michael Gregory Thompson, Jennifer Collins, and Louis
Alexander. Department of Epidemiology and Public Health, Yale University School
of Medicine, New Haven, Connecticut.
Although there have been four studies to date examining the in vitro effects ofmuta-
tions conferring resistance to nevirapine on the replicative fitness of HIV-1, these studies
have included only a few mutations, and cannot be easily compared due to methodologi-
cal inconsistencies. Our purpose was twofold: first to develop a reproducible assay for
determination of the competitive fitness of various drug-resistant clones created within a
defined genetic background; and second, to apply this assay to determine effects on fit-
ness of the five most common nevirapine resistance mutations, alone and in combination.
Resistant virus was created in the pNL4-3 HIV-1 clone using site-directed mutagenesis,
and then subjected to co-culture competition with wild type virus. We developed a real-
time quantitative PCR-based assay to determine the relative proportions of these viruses
after serial culture passages and thereby determined their fitness differences. Fitness was
described in terms of a fitness coefficient representing the degree offitness impairment in
relation to wild type virus. The two mutations which arise most commonly in clinical
practice, K103N andY181C, were determined to be the most fit, with fitness coefficients
of -0.52 and -0.77 respectively. We also found that there was a generally greater impair-
ment of fitness with the accumulation of multiple mutations. We determined a mean fit-
ness coefficient for the five viral clones: -1.08 containing a single mutations, -2.60 for
virus with any of 10 combinations of two mutations, and -3.80 for nine viral clones con-
taining combinations of three mutations. The combination of the K103N, V106A, and
Y188C mutations resulted in failure to produce replicating virus.
Expression of the Extracellular Nucleotide Diphosphohyrdrolase, NTPDase2, is
Down-regulated in Primary Cholangiopathies. JoahdToure, Jonathan Dranoff, and
Dhapat Jain. Section of Gastroenterology, Department of Internal Medicine, Yale Uni-
versity School of Medicine, New Haven, Connecticut.
Portal fibroblasts are newly discovered liver cells that may be of particular impor-
tance inbiliary fibrosis. Recent data indicate that portal fibroblasts express NTPDase2, an
ecto- nucleosidetriphosphate diphosphohydrolase. Portal fibroblasts exist within the peri-
portal regions ofrat livers and express NTPDase2 adjacent to the basolateral side ofintra-
hepatic bile ducts. Because extracellular nucleotides regulate secretion via activation of
P2Y purinergic receptors, extracellular nucleotide hydrolysis via NTPDase2 makes NTP-
Dase2 a potential regulator ofbile ductular secretion. We propose that NTPDase2 expres-
sion may be altered in biliary fibrosis, especially in conditions in which bile duct epithe-
lia are the target ofdisease. To test this hypothesis we have contrasted the distribution of
NTPDase2 in normal and diseased liver states. Using confocal immunofluorescence, we
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assessed differences in expression of NTPDase2 in liver biopsy specimens from normal
liver, primary biliary cirrhosis (PBC), and hepatitis C (HepC). We found that NTPDase2
was down-regulated in the peri-portal regions of patients with PBC when compared to
normal patients. Hepatitis C, however, showed NTPDase2 staining equal to or nearly
equal to that of normal liver. The intermediate filament vimentin was down regulated in
both PBC and Hep C when compared to normal liver.
We conclude that NTPDase2 expression is down regulated in PBC but not Hep C,
while vimentin is down regulated in both disease states when compared to normal liver.
Conservatively Managed Breast Cancer in African American Women: Clini-
cal and Cosmetic Outcomes. Nimi L. Tuamokumo and Bruce G. Haffty. Depart-
ment of Therapeutic Radiology, Yale University School of Medicine, New Haven,
Connecticut.
Purpose: The purpose ofthis study was toevaluate theprognostic significance ofrace
in breast cancer patients treated with lumpectomy and radiation therapy.
Methods and Materials: Between 1973 and 1997, 1737 patients were treated with
lumpectomy and radiation therapy at our institution. All patient data including race, age,
stage, pathology, treatment and outcome variables were entered into a computerized data-
base. One hundred and one women were identified as African American, and 1513 were
identified as white. A small number (22) of patients of Asian, Hispanic or other ethnic
backgrounds were eliminated from analysis. A detailed cosmetic analysis was performed
on a selected subset of 20African American patients and 20 white patients from the data-
base. The two groups were intentionally matched by age, follow-up, adjuvant therapy, and
breast size and asked to participate in a detailed cosmetic evaluation.
Results: As ofSeptember 2002, median follow-up was 14.5 years. African American
patients presented with an earlier age of onset when compared to white patients (51.1
years African American vs. 56.5 years white, p < .001). By age groups, 42.5 percent of
African-American patients were over age 50 compared to 68.6 percent of white patients
over age 50. African American patients presented with larger tumors (mean pathological
size 1.87cmAfrican American vs. 1.57 cm white, p = .002), and were more frequently ER
negative (51 percent ER negativeAfrican American vs. 37 percent ER negative white, p =
.02). However, nodal status was similar in the two populations (24 percent node positive
white vs. 27 percent node positiveAfrican-American, p = .56). Given the younger age and
ER negativity, African American patients were more likely to receive adjuvant tamoxifen.
Despite the earlier age ofonset and larger tumor size, there were no significant differences
between theAfrican-American and white patients with respect to overall survival (82 per-
centAfricanAmerican vs. 79 percent white) or cause specific survival at 10 years (88 per-
cent African American vs. 86 percent white). African American patients had a signifi-
cantly lower breast relapse free rate at 10 years (81 percentAfrican American vs. 87 per-
cent white, p = .026). Although this may be part in related to the younger age, a multi-
variate analysis including age, race, margin status, and treatment parameters revealed
young age and African American race to be significantly associated with local relapse.
With respect to overall cosmetic outcome and all specific cosmetic measures (edema,
fibrosis, and pigmentation), African American patients fared poorer than white patients.
Overall cosmesis was good to excellent in 55 percent ofAfrican Americans compared to
90 percent of whites (p = .014).
Conclusion: Despite a younger age of onset and larger tumor size, outcome in
African-American patients was similar to white patients with respect to overall and cause
specific survival. The explanation for a slightly higher local relapse rate and poorer cos-
metic result requires further investigation.
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Neocortical Involvement During Limbic Seizures in Kindled Rats. Juan
Gabrid Vasquez' and Hugh Blumenfeld2. 1Department of Neurology and
2Department of Neurobiology, Yale University School of Medicine, New Haven,
Connecticut.
Impaired consciousness during temporal lobe seizures may involve cortical-subcor-
tical network interactions, and long-range effects oflimbic circuits on the neocortex. We
have used the kindling model of rodent limbic epilepsy to investigate these interactions
during limbic seizures. Male Sprague-Dawley rats (175 to 200 g) were implanted with
tungsten microelectrodes in the frontal cortex and mediodorsal thalamus. A stainless steel
twisted bipolar electrode was implanted in the amygdala for electrical stimulation and
recording. After a surgical recovery period, kindling stimuli were delivered to the amyg-
dala while EEG and extracellular unit activity were recorded concurrently from all three
sites. In addition, the behavior of the animal was recorded and classified according to the
Racine scale, when 0 is no behavior and 5 is a full motor seizure. During seizures, there
was a shift in activity in the frontal cortex and amygdala from multi-frequency, normal
activity to one when low frequencies predominate, specifically in the range from 2 to
20Hz. Fourier analysis and cross correlograms revealed increased synchrony between the
amygdala, mediodorsal thalamus, and frontal cortex in this frequency range during
seizures. Ongoing studies will investigate the mechanisms for these long-range network
interactions during limbic seizures.
Impediment Profiling for Smoking Cessation: Evaluation using a Retro-
spective Cohort Design. Boris David Veysman, Valentine Nijke, Meghan O'Con-
nell, Michelle Larovera, and David L. Katz. Department of Epidemiology and Pub-
lic Health, Yale University School of Medicine, New Haven, Connecticut.
Objective: To compare to a retrospective matched cohort the efficacy of a Tailored
Intervention for Smoking Cessation (TISC) pilot program identifying participants' per-
sonal impediments to cessation and providing tailored interventions.
Methods: Data for the intervention group were obtained from the completed TISC
pilot study,including frequencies ofimpediments, self-reportedcessation rates andreadings
ofexhaled carbon monoxide (CO) concentrations. Control subjects wererecruited to match
the study group by age, smoking history and cessation efforts. Frequencies ofimpediments
and the cessation rates for all study and control subjects, as well as men and women sepa-
rately, using self-report, <5 ppm and <10 ppm exhaled CO criteria were evaluated.
Results: Nineteen adults (seven men and twelve women) participated in the TISC
study andeighty-six adults (thirty-three men and fifty-three women) wererecruited forthe
control group aiming for a 3-5:1 control to intervention sampling goal. One year after the
study group initiated the TISC program and two years after the control subjects reported
they were smokers, the cessation rates did not significantly differ between intervention
and control populations at <10 ppm, <5 ppm, or self-report criteria with 63.2 percent vs.
45.9 percent (p = .17), 47.4 percent vs. 31.8 percent (p = .20), and 42.1 percent vs. 29.1
percent (p = .27) respectively. Quit rate for female subjects in the intervention group sig-
nificantly exceeded that ofcontrols at <10 ppm criteria with 75.0 percent vs. 42.3 percent
(p = .04), but was no longer significant at < 5 ppm. or self report criteria with 58.3 per-
cent vs. 28.9 percent (p = .09) and 50.0 percent vs. 24.5 percent (p = .16) respectively.
Male controls demonstrated not statistically significant marginally higher cessation rates
than the study subjects at <10 ppm, < 5 ppm, and self-report criteria.
Conclusion: This study showed that TISC is significantly m ore effective at one year
than spontaneous cessation rate after two years in a matched retrospective cohort of
women, although not of men or subjects ofboth sexes combined.
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Prepulse Inhibition of Acoustic Startle Response in Adolescent Smokers
Before and After Nicotine Withdrawal. Bertrand Lee Wicholas and Suchitra
Krishnan-Sarin. Department of Psychiatry, Yale University School of Medicine,
New Haven, Connecticut.
Prepulse inhibition of acoustic startle reflex refers to the reduction of the startle
reflex to an intense stimulus if it is preceded 30 to 500 ms by a weak stimulus. PPI is
believed to be an operational measure of sensorimotor gating (i.e., a measure of an indi-
vidual's ability to screen out irrelevant sensory stimuli). PPI has been proposed as a bio-
logical marker of schizophrenia and other related gating disorders such as OCD, Tour-
rette's Syndrome, and Huntington's Disease. Nicotine and smoking cigarettes have been
shown to increase PPI in human adults. However, the effects of nicotine withdrawal on
PPI have not been well elucidated in adults. To date, no study has shown the effects of
nicotine and smoking on PPI in adolescent smokers. This study investigates the effect of
nicotine withdrawal on PPI in adolescent smokers; comparing PPI levels before and after
smoking cessation. These results were compared to non-smoking adolescent controls. The
results show that nicotine withdrawal has no significant effect on PPI in adolescent smok-
ers. Furthermore, no significant difference in PPI levels was found between adolescent
smokers and non-smokers. Such data confirm priorresults found in studies ofadult smok-
ers. However, a major shortcoming ofthis study was the small sample size. Further stud-
ies are required to investigate the relationship between nicotine withdrawal and PPI in
adolescent smokers.
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